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PREFACE. 


The  need  of  a  comprehensive  yet  abridged  text-book  on 
Sui^ry,  suitable  for  the  use  of  students  and  practitioners,  and 
presenting  clearly  the  accepted  modern  views  of  surgical  pathology 
and  treatment,  has  been  felt  by  the  author  of  this  work  during 
his  experience  in  teaching  at  the  College  of  Physicians  and 
Surgeons.  That  such  a  need  has  existed  in  the  past  is  evidenced 
by  the  fact  that  a  number  of  excellent  manuals  have  appeared 
from  time  to  time ;  that  it  is  not  adequately  filled  at  present  is 
perhaps  due  to  the  fact  that  the  best  of  these  have,  by  their 
success,  passed  into  new  editions  in  each  of  which  the  tendency 
to  enlarge  has  not  been  sufficiently  resisted.  As  a  result  such 
manuals  have  grown  into  creditable  treatises,  but  thereby  have 
outgrown  the  demand  which  originally  called  them  into  being. 

Following  these  ideas  the  author  has  endeavored  in  the  present 
work  to  give  the  essential  facts  in  practical  surgen-  as  briefly  as  is 
compatible  with  clearness.  Xo  attempt  has  been  made  to  review 
the  historical  asi)ect8  of  the  subject*,  to  descril^e  rare  conditions, 
or  to  enter  into  theoretical  discussions  regartling  the  nature  of 
obscure  pathologic  processes.  The  same  reason  has  excluded  the 
description  of  more  than  one  or  two  methods  of  treating  a  given 
surgical  affection.  It  is  often  a  difficult  task  to  select  from  the 
many  procedures  which  have  been  proposed  that  which  L*  most 
applicable  and  successful,  but  such  selection  is  a  great  aid  to  the 
reader.  Space  has  also  been  gained  by  the  avoidance  of  quota- 
tion of  authorities  except  where  advanced  ideas  are  mentioned 
which  have  not  yet  received  general  recognition. 
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6  PREFACE. 

The  first  five  chapters  on  surgical  pathology  were  written  by 
Dr.  August  Jerome  Lartigau,  Instructor  in  Pathology  at  the 
College  of  Physicians  and  Surgeons,  and  Assistant  Pathologist  to 
the  Roosevelt  Hospital. 

The  writer  is  indebted  to  Dr.  Pearce  Bailey  for  suggestions 
regarding  the  treatment  of  neurologic  subjects ;  to  Dr.  Robert 
W.  Lovett  for  assistance  in  the  preparation  of  the  chapters 
dealing  with  orthopedic  surgcr}^ ;  to  Dr.  F.  Tilden  Brown  for 
reviewing  the  chapters  on  genito-uriuary  diseases  ;  to  Drs.  Carle- 
ton  P.  Flint  and  Evan  Evans  for  valuable  Miggestions  and  assist- 
ance ;  and  to  Mr.  Martin  Petersen  for  painstaking  work  in  the 
preparation  of  original  drawings. 

G.  E.  B. 

New  York,  1903. 
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CHAPTER   I. 


IXFECriON  CONSIDERED  IN  ITS  SURGICAL  RELATIONS. 

INTRODnCTION. 

Perhaps  one  of  the  most  universally  known  facts  respecting 
bacteria  is  that  they  are  rdated  to  the  development  of  certain 
potbolf^c  procesE^es;  but  it  also  should  be  hel<l  in  mind  that 
many  micro-organisms  play  a  very  beneticent  part  in  nature. 

Micro-organisms  are  distributed  %videly  in  air,  soil^  and  water, 
bat  it  is  among  the  habitations  of  man,  where  the  conditions 
for  their  growth  and  development  are  especially  suitable,  that 
they  are  most  numerous.  For  the  most  part,  they  are  harm- 
less species ;  but  pathogenic  forms  may  ooisisionally  be  found, 
especially  in  ItKalities  where  the  dischai^^es  of  diseased  animals 
have  been  allowed  to  collect.  Thus,  while  the  conditions  here  are 
anfavorable  for  the  grovrth  of  most  harmful  species,  it  has  been 
shown  that  certain  pathogenic  bacteria  have  their  primary  habitat 
in  ^*\\ ;  while  others  are  ca|vible,  at  any  rate  during  part  of  their 
existence,  of  finding  a  suitiible  nidus  there. 

So  far  as  we  know,  then,  with  few  exceptions  micro-organisms 
whose  natund  habitat  is  in  the  soil,  air,  or  water,  are  not  under 
normal  conditions  harmful  to  man,  for  they  are  present  in  greater 
or  le>s  numbers  upon  the  expose*!  cutaneous  or  nuicous  surfaces  of 
the  Ij-kIv,  sometimes  ser\ing  useful  functions,  as  do  those  in  the 
intestines- 
Experiments  by  Nuttall  and  Schottelius  show  that  the  h«iltliy 
animal  is  lK>ni  germ-free.  At  birth,  however,  it  is  at  once  intrf>- 
duoed  into  a  world  of  bacteria  that  fall  u|>on  the  -ikin,  and 
gain  entrance  to  the  respirator}-  |xissagi*s  and  alinientar}'  canal 
thniugh  air  and  fmxl.  In  a  short  time  they  may  l>e  found  in 
various  parts  of  the  IxmIv,  s*)  that  e:K'li  part  ultimately  becomes  a 
r^::ular  habitat  for  a  nunilxT  of  s|)ecies. 

Notwithstanding,  however,  the  <Kvurrence  of  Ixicteria  in  these 
situations  in  great  numlxTs,  they  do  not  often  ^in  entrance  into 
the  body-tissues,  so  that  under  normal  conditions  the  blood  and 
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m  hmwe  ben  eonsidereil  germ-free.     It  has,  however, 
hf  AdaiDt*  Bad  Ford  that  baettrixi  reach  not  alone  the  d 

r  the  intertine  under  what  appear  to  be  nomiul  c-ontli- 
rtM—y  iMrt  eomtuanlky  also  invade  the  blood  of  the  porta]  circulation 
mid  Ikfr  Hvir  sod  ludneyn  during  life. 

WkdMirer  iMeteria  do  tintl  their  way  into  the  body,  the  condi- 
ffkfm  mm  mmlfy  no  nnsuitahle  for  their  exLitence  that  they  are 
mtm  du^myuA,  Aguiwt  such  incursion.*  the  body  L^  guarded  in 
iwfewi  wafit.  Of  tlie  defensive  arrangement!*  which  normally 
MrfM  m  Cktr  nmom  portal>^  of  entr%',  some  are  partly  mechanical 
hyr  ri^ttwvn  of  the  unatomic  t^tnicture  of  the  part,  Thos  the 
tirtttk  4«ntillMc««M  ofn'ering  h  impenetrable  to  most  bacteria  ;  the 
mtnt  U  ff|niU)r  tnje  for  tlie  !*tratified  jjquamous  luyer  of  the  mouth, 
tmmplmffi^f  and  vagilMU  While  the  cylindric  epithelium  cover- 
ht^  Mmr  moenmi  tnrtnoes  l^  douldess  less  eificient,  it  should  he 
rtftttimibemd  that  tlicj  are  so  situated  as  to  be  lees  ex|)osed  Ut 

Tmie  mn  certain  Kttuntions,  such  a^  the  tonsik,  and  lymphatic 
ayyrrtin  of  tJ»^'  gut,  whieh  are  especially  liable  to  bacterial  invasion 
Ml  aeormtit  of  their  tMicate  covering,  but  there  Is  abuotlant  reason 
Uf  mtppfrnfif  s»  will  lie  wen  shortly,  that  they  are  endowed  with 
ritol  fmA^cttve  properticw. 

In  ftdditfon  t«>  th^-j-e  mechanical  defences  are  the  antibacterial 
t\tta\ttim  of  the  ^("cn-tionrt  on  mucous  sur&ces.  S<»nie  of  the  pnip- 
erti*-**  d^i^md  on  the  chemical  action,  a8  the  ga>itric  juice  ;  sftnie 
(mrtly  tm  the  nntj}goni^«m  offered  to  invaders  by  the  normal  Hora 
of  tlie  fKirt ;  while  ?*till  others  depend  largely  ujion  the  germicidal 
l|iia]iti<*>«  <*f  the  ntt^rctuin. 

But  notwithrtanding  thes*'  protective  factfjrs  bacteria  do  somc^ 
tlincTt  jietiKrate  the  UDrmal  tK»dy-coverings,  and  this  may  esp-cially 
o«eiir  whenever  they  arc  injun-d,  even  if  ever  s<i  slightly.  Having 
f>vfTrorrH  fin  f  xtcmal  defensive  barriers,  tliev  usually  are  arrested 
f»r  <\>  -trnynl  in  the  adjoining  lymph-ntKlc-s,  In  a  most  suggestive 
article,  Manfrwli  bringn  for%vanl  sufficient  evidence  to  show  that 
protection  by  lymphoi<l  tissue  ftcctirs  in  thr<^*  ways  :  by  filtm- 
tion  of  the  Imctcria  ;  by  an  attenuation  of  the  virulence  of  the 
micro-organi«m«  that  n-ach  th<*rn  ;  and  by  the  wlmle  JhxIv  f»Iitain- 
ing  a  greater  or  less  immunity  while  the  two  tirst  processes  are  in 
operation. 

If  Vjacteria  do  reaeh  the  blood,  they  again  have  to  contend  with 
the  Ixnly-fluids  and  leri<N>cytes.  It  is  evident  that  in  h^ilth  tlie 
body  is  protected  abundjuitly  agjiinst  onlinary  bacterial  invasion. 
But  there  are  conditions  in  niiieh  the  stronp'st  and  healthiest  lufdy 

*  Adami :  **On  l^toit  Itifectiuo  ukI  Subinfection,"  Jour.  Am.  Med.  Aesoc,  1899, 
ToL  xxxiil  p.  1572. 
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is  unable  to  offer  adequate  resistance ;  obviously,  however,  it  is 
usually  when  the  vital  resistance  of  the  body-cells  has  been  lowered 
that  bacteria  overcome  the  natural  safeguards  to  infection. 

F0BTAL8   OF   ENTRY. 

Bacteria  mav  gain  entrance  to  the  body-tissues  through  several 
different  ways.'  According  to  the  portal  of  entry,  differences  not 
only  in  the  susceptibility  of  the  host,  but  also  in  the  lesions 
and  s}'mptoms  of  the  disease  will  be  noted.  Most  of  the  surgi- 
cally important  bacteria  may  gain  entrance  through  any  porud 
and  induce  infection  in  any  part  of  the  body;  but  some  are 
restricted  to  certain  modes  of  entrance,  as  in  the  case  of  the  tetanus 
bacillus.  For  the  most  part,  micro-organisms  reach  the  interior 
of  the  body  from  the  skin  and  mucous  surfaces.  It  is  very  im- 
]»obable  that  l)acteria  present  upon  the  skin  can  i)euetrate  this 
ti2«ue  when  uninjured.  It  is  true,  however,  that  often  they  appear 
to  reach  the  interior  of  the  body  from  what  seems  to  be  an 
uninjured  skin  surface,  but  in  these  cases  it  is  probable  that  the 
skin  injury  has  been  overlooked  by  reason  of  its  smallness.  It 
Is  only  very  rarely  that  bacteria  directly  gain  entrance  into  the 
general  blood-current.  They  ordinarily  reach  it  through  the  atria 
which  have  been  mentioned. 

Animal  experiments  show  that  the  portal  of  entry  and  the  chan- 
nel of  infection  bear  a  more  or  less  direct  relation  to  the  severity 
of  the  infection  which  follows  their  entrance.  For  instance,  8ul>- 
cutaneous  inoculations  into  animals  are  usually  much  less  severe 
in  their  results  than  those  made  directly  into  the  peritoneal  cavity 
or  general  vascular  system. 

External  Sources. — The  bacteria  derived  from  without  the 
body  are  those  chiefly  concerned  in  the  infection  of  wounds  an<l 
many  other  primary  surgical  infections.  If  pathogenic  Iwctoria 
can  be  kept  out  of  an  external  wound,  no  suppuration  of  the 
wound  ordinarily  occurs.  They  usually  gain  access  to  wounds 
through  contact  with  infected  objects.  Air  infection  is  relatively 
unimportant,  and  here  the  bacteria  usually  occur  as  clumps 
attached  to  particles  of  dust,  so  that  in  a  perfectly  quiet  atmos- 
phere, as  in  a  closed  room,  these  particles  containing  l):ict<Tia 
rapidly  settle  upon  underlying  objects.  It  is  a  well-known  fact 
that  particles  including  bacteria  are  not  detache<l  fn>m  moist  sur- 
&ces  even  by  strong  currents  of  air. 

All  the  bacteria  of  siii^cal  importance  have  iKfn  isolateil  from 
air  and  dust,  particularly  from  the  dust  of  hospitals,  where  tliey 
are  especially  fitxjuent. 

Among  those  of  surgical  importance  which  are  conveyed  tli rough 
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external  objecte  are  Streptacf«x;us  pyogenes,  Stiiphyltx'oecus  pyog- 
enes aureuii,  Htiiphylijcoccus  pyogenas  ulbu.s,  Bacillus  ertli  chuii- 
muuis,  Biicillus  pyrK-yaneus,  liiifillus  pniteus,  I)ipk>t'<x*cus  laii- 
ct-olatUH,  Bufillus  anti[imL"i.>^,  Bacillus  tctani,  lWilliL>-  acrfigcnt- 
capsulatiLs,  liacillus  tuberculosis,  Microctiocua  gouorrha^c,  and  a 
bust  of  otbei's. 

Tbe  relation  of  insects  to  the  spread  of  infwtitms  agents 
rcccirtly  Uolti  ctupluLsizcil  by  Xuttull.  Considerable  evidence 
Ik'cd  acciimniateil  iu  tbe  j»ast  fi-w  y<-ars  vvliieb  clearly  iudiwii 
tliat  in.sct'Ls  may  not  tudy  eariy  from  place  to  jtlacc  diseasc-pru- 
dnciiig  miero-orgtinisms,  but  tbat  tlicy  may  alsu  be  iNincerned, 
directly  or  indiix^tly,  in  tbe  inoeulatitm  of  [mthogi-nic  niicro- 
orgtitiisnis. 

Interesting  exi>eriments  made  by  S^-himnielbuscb  and  otbens 
j-tudyiiig  tbe  mpidity  of  aljsurjttion  of  Ijaeteria  in  wt*uuds,  sbow 
tbat  tbey  are  al),sttrbal  witliin  a  ver\'  sbort  time  by  lynipb  «ind 
bltK»d-vcs.sels  from  fretsb  blending  wounds.  Further,  it  has  Inn-n 
shfiwn  tbat  so  S(Kin  as  a  c<ta^uluin  lias  b(^*n  fbnned  nn  tlu*  sur- 
face of  a  wound  the  eonditious  are  ehanptdj  autl  particles  like 
bacteria  arc  no  longer  quickly  tninsjvorted  into  the  blood-  ami 
lym|)h -circulation.  Tbe  surface  of  a  beattby  gninulating  wound 
alfonls  grctit  rcjsistance  to  liacterial  invasion,  almost  as  nnich  as 
an  int^iet  cx]tosc<1  stiHace  of  tlie  IwHly.  Sti^dit  injuries,  however, 
such  as  probing,  removing  tbe  dressing,  and  other  manipulations 
M'hich  may  convert  tlie  granulating  wound  into  a  fi^esh  wound|fl 
favor  tbe  absorjttion  of  baetcria. 

Bacteria  of  the  Skin, — v^tnee  the  ^kin  is  exjwsed  to  conttimi- 
nalion  frrmi  the  air  and  other  sources,  it  is  evident  that  there  is 
scarcely  any  limit  to  the  number  of  bat^terial  sjiecies  which  may 
be  found  njx>n  cutaneous  surfaces.  Most  of  the  organisms  ortlt- 
narily  found  are  such  as  may  Ik'  found  in  the  air  or  external 
objects.  They  are  prineijially  cm-ci,  but  there  arc  great  variations 
in  diiferent  eases  as  tn  the  ki^ul  and  numbers.  Sometimes  one 
siieeies  far  outimndxTs  the  rest.  The  c<inditions  are  not,  however, 
gcnenilly  favond>Ie  for  considerable  growth  <if  bacteria  on  the 
healthy  skin  ;  but  under  tbe  nails  and  in  situations  wbciv  m<»is1ure 
collects,  there  may  Ik-  extensive  bacterial  iieveloj>ment.  Further, 
the  kind  and  mmilier  of  bacteria  fttuud  upnn  exposal  parts  of  the 
skin  vary  ex^»nsiden»bly  according  to  the  habits  and  tn-eupation  of  the 
iiulividual.  Certain  orgj^nisms  whieh  an-  met  with  only  exception- 
ally in  most  persons,  are  fmind  e(tmmi*uly  mi  the  hands  of  j>ersons 
who  haiidle  or  eonie  into  proximity  with  inftvte<l  eases. 

For  many  <if  t!ie  facts  relating  to  the  liacteriohtgy  of  the  skin 
we  are  indebte<l  to  Weleb,  who  not  only  called  attention  to  the 
inconstant  characters  of  the  bacteria  of  the  skin,  but  also  insisted 
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u(ioii  the  great  r^nilarity  with  which  Staphylococcus  epidermidis 
albus  may  l>e  obtained  in  cultures  taken  from  the  skin,  so  that  this 
ort|r:iui2:m  may  be  regarded  as  a  normal  habitant  in  this  situation. 
It  i:*  almost  r^iilarly  present  in  the  layers  of  epidermis  along 
luiir-sliatts  deeper  than  can  be  reached  by  any  practical  means  of 
rutane(»us  disinfection.  After  complete  sterilization  of  cutaneous 
T-urtaa-s  so  that  scrapings  are  sterile,  the  presence  of  this  white 
<ixviLs  can  still  l)e  demonstrated  on  sutures  passed  through  the 
skin  and  in  excised  pieces  of  skin. 

St;iphyloooccus  epidennidis  albus  is  usually  innocuous.  It  is 
fre«iuently  present  in  aseptic  wounds  of  the  skin  without  inducing 
sup|Minition  or  any  untoward  reactions.  However,  it  may  be 
the  cause  of  disturbances  characterized  especially  by  elevation 
of  temjx^rature  and  moderate  suppuration.  It  is  a  common 
excitant  «>f  stitch-abscess.  Among  other  bacteria  which  may  be 
present  ujM>n  the  skin  are  Streptococcus  pyogenes.  Staphylococcus 
pyngi'nes  aureus  and  albus,  Bacillus  pyocyaneus,  and  Bacillus  ooli 
c*»nimunis. 

Skin  contaminated  with  the  soil,  which,  as  is  well  known,  con- 
tains in  many  situations  abundimt  bacilli  of  tetanus  and  of  malig- 
nant <edema,  is  likely  to  contain  these  bacteria.  This  oontamiua- 
tii»n,  of  course,  relates  especially  to  the  hands  and  in  the  case  of 
tho-H?  who  go  barefoot  or  liave  holes  in  their  shoes. 

The  smejrma  bacillus  miiy  be  considered  in  connection  ,with  skin 
liaeteria.  This  organism  is  usually  present  in  the  sm^ma  and 
may  l>e  found  al)out  the  perineum.  Attention  is  called  to  it  par- 
ticularly on  account  of  its  resemblance  in  morphoh^-  and  tinc- 
torial relictions  to  the  tuberele  bacillus.  It  has  been  mist;iken  for 
Itifilhi-i  tiib'.*reulosis  in  the  examination  of  urine  and  of  secretions 
and  «'XU(Lites  fn)m  the  external  genitals  and  the  anus.  Although 
-m«-}rma  bacilli  are  found  to  be  present  Anth  pathogenic  bacteria  in 
loions  al>out  these  parts,  they  do  not  possess  |)athogenic  activities 
tV»r  man. 

Many  Iwcteria  are  attached  to  the  hair,  and  particles  containing 
Uirtcria  may  readily  be  deiK)sited  fmm  the  hair  u|>on  wounds. 
Tlicv  are  for  the  most  |wrt  identicid  with  those  found  on  the  skin. 

Internal  Sources. — The  way  is  open  for  the  access  of  l^acteriii 
into  mucous  membranes  which  cover  parts  which  communicate 
with  tiie  outer  world  thn>ugh  the  external  orifices  of  the  ImhIv. 
The  nlatively  favorable  conditions  here  present  for  l):ictcrial 
jrnmth  are  conntcracttnl  in  large  |>art  by  various  mechaiii«»l  and 
chemic:d  influences  which  prevent  the  survival  of  most  Imeteria 
whi<*h  may  enter.  There  are,  however,  many  bacteria  which  may 
multiply  or  |)ersist  for  a  long  time,  p:irticularly  thos<»  of  the  ali- 
m«ntar}'  canal  and  of  the  upper  respirator}'  tract.     Among  this 
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number  tliere  are  gome  which  may  be  pathogenic,  but  which  under 
ortlinary  circumstaiu'es  are  imt  liarniful. 

Mouth  and  Pharynx. — AUhiMigh  thr  ('<>n<lition.s  in  the  mouth  and 
tliri^wit  are  more  favorable  for  the  |)rtjlouged  existence  of  many  bac- 
teria tlian  ujKin  other  expoecil  imicoys  membranes,  very  few 
of  the  large  number  which  reach  these  parts  pers*l«t  there. 
Most  of  them  either  |)asw  into  the  ^toinach  ami  intestines  or  are 
ilt^trrtyetl  in  tlie  mouth.  Most  of  th*i:se  prt^sent  in  the  mouth  and 
plmrjTix  are  saprophytes,  some  of  which  have  been  associated  with 
(h'ntal  cjiries. 

I'he  tbUowing  pjithogenic  liacteria  have  also  been  found  repeat- 
wily  iti  the  hi*-althy  nmuth  :  Strtr'pt^KNxrus  pyogenes,  Stapliylococcus 
pyogenes  aureus,  JStaphylocoeeus  pyogenes  albns,  Mienx*m*cn.s  tetra- 
gemi.s,  Diplococcus  lanceolatus,  Hacillns  pneumonife  of  Friedlander, 
liacillus  o>li  c<immunis,  Baeilhis  diphtheria^,  lljicilhis  jjrotens,  and 
others.  The  mouth  and  a<ljaeent  jiarts  are  the  nujst  fretpieut  |v>r- 
tjils  of  entry  of  the  orgimii^m  of  aetinomyoosis ;  it  is  especiidly 
liable  to  ItHige  near  ejirious  teeth. 

Respiratory  Passages. — With  inspiration  bacteria  of  air  reach 
the  iijrper  respinitx)ry  tract.  Tlioinpsnii  and  Hewlet  estimate  tliat 
from  tifttH'ii  hundre<l  to  fourteen  tliousand  Iwieteria  are  inspired 
every  hour,  the  great  majority  of  which  are  arrested  in  the  nasal 
cavities. 

Among  the  [Mitlmgenic  organLsms  which  have  been  found  in  the 
nasal  eavities  may  be  nieiitiotied  the  eommon  pyngetiie  cicci, 
Diphx'iH-eus  laneeolatus,  I^ieilbis  diitlitlieria%  lijieilius  tuSjen-ulosis, 
Baeilhis  aemgenes  eapsnlatus,  an<l  FriiHihinder's  pnouniobaeillus. 
The  presentH-  of  cap.su!ateii  Iwicilli  in  tiie  nose  is  of  considendde 
interest,  for  organisms  of  this  class  have  l)een  ibund  with  especial 
fref|ueney  in  cjises  of  n/iena. 

Harteria  may  \n'  pi-esent  in  the  larynx  and  bronehi  in  hwdth, 
but  in  small  numlnTft.  Unually  the  healthy  lung  is  considered 
sterile. 

Stom&cli  and  Intestines. — Under  ftrtlinary  etrnditionn  of  life  bac- 
teria make  their  apjieanmec  shortly  aft<r  birth  in  all  [wirts  of  the 
digestive  tract.  In  many  unimals  lijieillus  eoli  eommuiiis,  or  its 
near  allies,  seems  to  be,  as  in  man,  the  ehief  obligatory  fnmK 

The  ri'lative  numlK-rs  of  ll;ieilluK  et»li  communis  in  ditterent 
portions  of  the  alimentary  eanal  liave  variously  been  e-timattHl. 
The  observations  (tf  (tillicrt  and  r>oniii*iei  and  tlmse  cif  Cnshing 
and  Livingoo^l  indieate  thai  there  is  a  graduid  rise  in  the  numlier 
from  the  dumlenum  to  the  ih-ocwud  valve,  at  whieli  situation  the 
maximnm  is  notnl.  When  the  large  bifwel  is  reaeheil,  there  is  a 
marked  *liminution  in  the  numlwr, 

The  main  sourees  i»f  the  bai'teria  i>l*  tin*  Htumaeh  and  int<*stines 
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are  the  ingesta  and  air.  From  these  sources  great  nnmbers  and 
varieties  are  introduced  into  the  alimentary  canal,  bnt,  as  is  true 
of  expo^  mucous  surfaces,  only  a  limited  number  of  species  are 
capable  of  prolonged  existence  here.  The  gastric  juice  may  kill 
many  of  t\\w>e  which  enter  the  stomach,  but  there  are  many  which 
resLit  its  action.  Indeed,  some  can  grow  in  the  human  stomach. 
Emphasis  has  been  laid  upon  the  presence  of  the  Boas-Oppler 
bacillus  on  account  of  its  supposed  diagnostic  value  in  carcinoma 
of  the  stomach,  but  its  presence  has  been  shown  to  depend  upon 
conditions  more  common  in  other  gastric  diseases. 

The  variety  of  bacteria  in  the  intestines  is  large ;  the  presence 
of  some  is  only  accidental  or  transient,  while  others  are  there 
with  such  frequency  as  to  merit  special  notice.  The  colon  bacillus 
has  already  been  referred  to.  Pyogenic  cocci  are  rarely  absent  from 
the  intestines,  where  they  may  be  present  in  such  small  numbers 
as  to  escape  detection,  but  the  great  ft^uency  with  which  they 
may  be  found  in  perforative  peritonitis  is  significant.  Bacillus 
ppoteu;?,  Bacillus  pyocyaneus,  Bacillus  tetani,  Diplococcus  lanceo- 
latus.  Bacillus  aen^nes  capsulatus,  and  others  have  also  been 
found.  Much  attention  has  lately  been  devoted  to  the  presence  in 
the  normal  intestine  of  ''acid-staining"  bacilli  having  tinctorial 
reactions  similar  to  those  of  the  tubercle  bacillus. 

Under  normal  conditions  tjie  intestinal  bacteria  are  found  only 
a  short  distance  in  the  common  bile-duct ;  but  any  alteration  from 
the  normal,  such  as  mechanical  impediment  to  the  outflow  of  bile, 
change  in  the  composition  of  the  bile,  or  other  perturbation  in 
the  phvsiologA-  of  secretion,  may  be  followed  by  an  ascending  in- 
fet'tinn  of  the  ducts  or  gall-bladder.  Contrary'  to  the  old  idea, 
the  i)ile  has  not  been  found  to  possess  any  decided  bactericidal 
pniperty. 

Oenito-niinary  Tract. — It  has  been  shown  repeatedly  that  the 
anterior  portion  of  the  healthy  male  urethra  contains  bacteria. 
The.<e  are  abundant  and  varied  in  the  fossa  navicularis,  and 
diminish  rapidly  in  number  and  kind  toward  the  posterior  part 
of  the  urethra.  Urethral  bacteria  are  usually  present  in  urine 
vf»idc-d  after  sterilization  of  the  meatus  and  fossa,  even  in  the 
urine  pa-v^ed  toward  the  end  of  micturition.  Amonjr  the  non- 
|jathogenic  and  pathogenic  bacteria  found  in  healthy  urethras  may 
Im?  mentioned  the  smc^ia  bacillus.  Bacillus  cf>li  communis,  and 
the  s<>-<ralled  pseudogonococcus.  The  latter  is  of  importance  in 
reference  to  the  diagnosis  of  gonorrhrea  by  microscopic  examina- 
tion. If,  however,  the  morphology',  staining  reactions,  and  enclos- 
ure and  arrangement  within  cells,  cliaracterizing  the  gonocoocus, 
lie  obsiTved,  a  mistake  in  diagnosis  is  (possible  in  only  a  small 
number  of  cases. 
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It  cannot  be  said  that  the  question  has  definitely  been  settled 
as  to  whether  the  bacteria  of  cystitis  are  usually  those  normally 
present  in  the  urethra  or  those  directly  introduced  from  the  meatus. 
The  bladder-urine  in  heahh  Ls  germ-free. 

The  female  urethra  contains  micro-organisms,  and  the  anatomic 
conditions  are  mucli  more  favorable  than  in  the  male  for  their 
passage  into  the  bladder.  The  vagina  also  contains  bacteria  in 
varying  number  and  kind.  Pathogenic  species  are  found  only 
occasionally.  The  so-called  "  vaginal  saprophytes  "  are  the  bac- 
teria more  constantly  present,  and  are  evidently  harmless.  The 
occasional  presence  of  pathogenic  orgiinisms  is  usually  transi- 
tory ;  they  may,  however,  persist  for  a  variable  time  as  harm- 
less parasites.  The  exix?rinients  of  Schluter  and  Wittc  on  the 
effect  of  acid  on  certain  bacteria,  including  pyogenic  streptococci 
and  staphyloc(MX'i,  show  that  the  percentages  of  acid  usually  present 
in  the  vagina  may  inhibit  their  growth.  Exixjriments  by  Kronig 
and  Menge  show  tliat  bacteria  when  introduced  into  the  vagina 
disappear  in  a  relatively  short  time.  Irrigiition  of  the  vagina  with 
water  or  with  antiseptics  rt^tards  the  time  of  their  disappt'arance. 

The  bixly  of  the  healthy  uterus  is  ordinarily  free  from  micro- 
organisms. Stroganoff  found  the  bacteria  of  the  vagina  extending 
up  to  the  mucous  surface  of  the  cervix  but  not  j>enetrating  it,  and 
experimentally  j)ix)ved  the  mucus  an  unfavorable  medium. 

Powerful  as  art*  the  normal  defences  against  bacterial  invasion, 
they  may,  however,  Ix;  overthrown  under  conditi(ms  \Qry  imi^er- 
fectly  understo<Kl.  The  more  important  bacteria  found  in  puerperal 
infections  are  the  streptococcus  and  staphylococcus,  Bacillus  coli 
communis,  and  Bacillus  aerogenes  capsulatus  (Plate  I.). 

THE   BACTERIAL   EXCITANT   AND   HOST. 

Among  the  micro-organisms  gaining  entrance  into  the  body, 
there  are  some  which  may  under  suitable  conditions  induce  phe- 
nomena by  which  disease^  is  characterized.  These  are  the  ones 
which  induce  infectious  diswises,  and  which  we  habitually  refer  to 
as  being  pathogenic  bacteria.  The  term  pathogenic  is,  however, 
a  relative  one — a  fact  whicjh  slumld  b<^  held  clearly  in  mind  for 
the  following  rcjisons  :  first,  an  organism  quite  harmless  to  one 
animal  may  be  capable  of  inducing  disease  in  another ;  secondly, 
an  org:niism  which  under  ordinary  conditions  is  harmless  may 
under  sj)ecial  conditions  give  rise  to  spe'cial  lesions ;  thirdly, 
many  organisms  generally  regarded  as  harmless  under  special  con- 
ditions may  provt*  injurious. 

It  is  evident  from  what  has  been  said  that  infectious  disease 
cannot  exist  without  the  presence  in  the  Ixnly  of  living  micro- 
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organisms.  Bat,  on  the  other  hand,  the  mere  entrance  of  bacteria 
into  the  tissues  is  not  sufficient  to  constitute  infection,  for  it  has 
been  seen  thut  many  bacteria  are  liamiless,  and  that  the  body  pos- 
sesses im(>ortant  safeguards  whereby  bacteria  are  destroyed  or  their 
effects  neutralized.  Whether  the  micro-oi^nisms  possess  {latho- 
genic  actix-ity  or  not  will  dei)end  largely  upon  the  host,  and  also 
u}>t>n  their  own  variable  nature  and  qualities.  This  relationship 
of  h«»st  and  bacterial  excitant  has  been  stated  so  admirably  by 
Pnidden  that  one  can  do  no  better  than  quote  the  following : 

**  In  the  study  of  the  infectious  diseases  it  is  especially  im- 
I)ortant  to  bear  in  mind  that  the  abnormal  processes  through 
which  the  disturbances  incited  by  micro-organisms  are  manifested 
arc  pnxM?sses  of  the  body-cells,  and  not  processes  of  the  micro-organ- 
isms. The  micro-organisms  do  indeed  incite  the  train  of  phenomena 
by  which  the  disease  is  manifested,  and  the  nature  or  *  species '  of 
the  micn)-organisni  may  largely  influence  the  character  of  the 
phenomena ;  but  the  stored-up  cnergj'  which  Is  released  in  this 
manifestation  is  body-cell  enei^%  and  dot  that  of  microbic  metabo- 
lism. The  micn>b^  are  excitants  of  disease,  but  the  disease  is  a 
peHbnuance  of  the  body-cells.  If  these  obvious  considerations  be 
held  in  view,  it  will  be  convenient  in  considering  certain  of  the 
infei-tious  dbJeases  to  use  the  familiar  and  much-abused  term 
*  s{)ecitic  *  as  indicative  of  those  phases  of  abnormal  body-cell  per* 
fonnance  which  are  apt  to  occur  in  characteristic  ways  in  response 
to  siH-cial  forms  of  microbic  stimulus.  ThiLs  the  jwisonous  sub- 
staiut*<  whicli  the  tulxTcle  bacillus  builds  up  out  of  the  organic 
inatrrial  u|>on  which  it  feeds  are  in  piirt  such  as  exert  a  pt>culiar 
influence  u|X)n  connective-tissue  cells,  lesidiug  to  their  proliferation 
and  the  temporary  fonnation  of  new  tissue — the  tulx^rcle.  This, 
together  with  associiite<l  action  of  the  same  or  other  metalwlic 
pnnlncts  of  the  living  bacillus,  forms  a  gn»up  of  lesions  and  dis- 
turbniices  which  is  characteristic  of  the  action  of  the  tubercle 
liarillus  in  the  body.  In  this  sense  tuberculosis  L*  a  *  specific' 
di-H-sise.  On  the  other  liand,  the  j)OLsons  eliminated  by  the  tul)ercle 
Iwcillus  may  incite  rt«j»nses  on  the  |iart  of  the  Ixxly-cells  which 
are  practically  identicsil  with  those  wiiich  many  other  toxic  sub- 
stiincts,  both  of  bacterial  and  of  other  origin,  induce — fever, 
degi'ueration,  etc.  These  manifestations  of  the  action  of  the 
tulK-rc'Ie  bacillus  upon  the  living  body-cells  are  not  *  six-ciflc.'  " 

The  Bacterial  Excitant. — ^The  reaction  of  the  IxKly-cells  in 
infc<.'tion  bears  a  more  or  less  constant  relation  to  the  virulence  of 
the  infecting  micro-organ L<m  and  to  the  numlM?r  of  Imcteria  g-aining 
♦•ntraui-e  into  the  tissues.  The  virulence  varies  considerably  under 
diflen'ut  conditions,  and  according  as  thcs(.»  variations  are  small  or 
gn-at,  difl*en'nt  phenomena  will  develop  within  the  Ixxly.    The  char- 
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acter  of  the  processes  iniliK?ed  will  necessa,rily  var)*  ucconliug  ttj  the 
vinilern-e  of  flie  infei-tiiig  haetcriiini  ;  mul  this  largely  (lt'[>t'nds  n|H)ii 
its  enviruonieiit,  which  may  iint  only  iiKKlify  the  Tni>rphoingie  char- 
acters of  the  (trgaiiism,  but  tdao  may  change  it**  physiologic  activi- 
ties. For  extiniple,  Bacillus  coli  conmHirjis  ius  found  uornially  in 
the  inteiitines  is  of  very  low  vinilciice,  and  is  not  cjqmhle  of  in- 
citing jMitliulogic  [»r<KH'sses  ;  but  so  soon  as  its  pliysiolopc  activities 
are  iu(Klilie<i  by  changes  in  its  euvironinent  its  virulence  is  apt  to 
be  very  much  increaswl.  This  influence  of  environment  is  also 
well  shown  by  tlie  moilifl(^itions  which  may  orcur  in  the  vital 
ai'tivity  of  an  organisin  when  it  finds  its  habitat  in  new  and 
unnatural  hosts,  Tliis  point  is  demonstrated  especirilly  well  with 
the  mammalian  tubercle  bacillus,  which  wlieu  (nnisniittcd  lor  a 
long  time  through  another  animal  host,  as  birtls,  ultimately  loses 
its  virulence  for  the  host  from  which  it  originally  was  tlerivt^d. 

Bacteria  wiiich  cuter  the  Ixxly  associated  with  their  toxic  pro<I- 
ucts  are  nuu-h  betti'r  able  to  induce  iuf(.*ction  tbuu  wlien  they  enter 
deprived  <.»f  their  pnMlucts.  These  toxic  substances,  by  damaging 
at  the  outlet  cells  and  fluids  wbi<"h  protect  the  bmly  from  iufeetion, 
enable  tlio  invader  to  gain  a  foothold  which  it  otherwise  might  not 
have  obtained. 

As  a  rule,  bacteria  lose  their  virulence  with  greater  or  less 
r<>adiness  when  cultivated  in  artifleial  media.  On  the  other  hand, 
successive  pjissjiges  of  a  |mthogenic  urgsmism  through  highly 
susccjitible  animals  exalt  its  virulence.  Thus  a  streptococcus  of 
attenuated  virulence  may  be  exaltwl  a  hundrtnlfold  or  more  by 
successive  inoculations  into  rabluts. 

Ditfcre'rices  in  the  virulence  of  bacteria  often  suffice  to  explain 
diflerenci's  in  the  clinical  and  inftrphologic  types  of  tlisease.  It  is 
well  known  tluit  under  hjuic  conditions  an  organism  of  low  vinj- 
Icnce  will  incite  nitiier  mild  reactions  of  tlie  b(dy-<'ells;  wlieivas 
under  other  conditions,  when  the  virulence  of  the  same  oi^nism 
is  exalted,  the  efl'ects  are  more  marktnl  Itotb  in  severity  and  extent 
of  th<'  lesions. 

The  nutrdier  of  niicro-orgimif^ms  whirli  gain  entrance  into  the 
biidy  is  also  a  factor  which  miKlities  tlie  character  and  extent  {)f 
the  ct'llular  reactions.  Within  wrtain  limitations  the  liealtliy  body 
may  dispose  without  appartMit  Injury  of  a  certain  nnmlKT  id"  bac- 
teria of  given  viridcnce  ;  but  when  tlic  same  orgtun^nj  is  intriMhict>d 
in  large  quantities  inflation  follows.  In  hi*!:hiy  suscepiibh'  animals 
probably  so  small  a  number  as  om-  or  tw<i  anthrax  bacilli  may 
incite  disease.  Usuallvy  however,  much  larger  nundiers  arc  nec- 
essary for  the  deveh>pment  of  an  infection.  The  <|U<'stion  of  dosjtge 
is  largely  one  of  individual  and  racial  susee}itibibry,  on  the  one 
hand,  and  (jf  virulence  id'  the  fniei*o-orgauisms,  on  the  other  hantl. 
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The  kind  of  infection  produced  by  some  bacteria  varies  with  the 
dose.  Thus  it  often  happens  that  the  introduction  of  a  very  small 
number  will  produce  only  a  local  infection,  whereas  larger  nimibers 
may  induce  septiaemiii.  Further,  according  to  the  portal  of  entry, 
we  fiml  variations  in  the  character  of  the  infectious  process.  Thus 
a  iciven  dose  of  bacteria  which  when  injected  into  the  subcutaneous 
tissues  of  an  animal  may  prove  quite  harmless,  may  induce,  when 
thr  same  dose  is  intnxluoed  intravenously  or  into  the  peritoneal 
levity,  well-marked  abnormal  cellular  reactions. 

The  study  of  the  influences  which  other  associated  organisms 
may  bring  into  play  in  the  development  of  infection  is  an  exceed- 
ingly interesting  one.  Mixed  infections  are  common  in  the  human 
beinir,  especially  in  suppurating  wounds,  in  which  it  is  usual  to 
find  more  than  one  Ixicterial  species.  Sometimes  the  association 
of  one  species  may  be  without  influence  upon  the  properties  of 
another,  or  it  may  enhance  or  lower  the  virulence  of  one  or  the 
other.  Bacteria  exert  their  influences  on  each  other  largely  through 
their  chemical  products,  and  it  is  often  possible  to  bring  about 
modifications  of  character  by  exposing  one  species  to  the  action  of 
the  chemical  pnxlucts  of  another.  Sometimes  concurrent  inocula- 
tion of  two  diflerent  bacterial  species  inhibits  the  influence  of  one 
or  both.  Thus  simultaneous  inoculation  of  Bacillus  pyocyaneus 
and  Bacillus  anthracis  into  a  susceptible  animal  is  often  without 
patho^:enic  effect.  More  often,  however,  the  concurrent  inocu- 
lation of  two  species  rather  increases  the  danger  from  one  or 
l)oth,  although  sometimes  a  bacterium  of  attenuated  virulence  may 
bt'<*«)nic  augmented  in  virulence  by  the  inoculation  of  another  s|>e- 
cies  which  need  not  necessarily  be  jxithogenic  ifcself.  Thus  the 
jxitli«>genic  «'tfwts  of  the  tetanus  bacillus  are  much  enhanced  when 
it  is  ass«)ciate<l  with  pyogenic  bacteria.  It  sometimes  happens  that 
infection  with  one  species  paves  the  way  for  infection  with  another. 

The  Host. — It  is,  of  course,  well  known  that  certain  bacteria 
will  induce  infections  only  in  certain  species  of  animals,  proving 
al>^>hitely  innocuous  for  other  species.  Thus  while  the  anthrax 
bacillus  iwially  induces  lesions  with  the  gretitest  readiness  in  many 
animals,  others,  like  the  white  rat,  are  ordinarily  insusceptible  to 
im»cuiation  with  these  Imcilli  unless  veiy  large  amounts  be  given 
or  sj)e<'ial  factors  Ix?  brought  into  play.  Furthermore,  some  dis- 
e:ises  are  ♦'specially  peculiar  to  man,  such  as  typhoid  fever,  syphilis, 
hpro<y,  scarlet  fever,  mc^^^les,  etc.,  these  diseases  never  occurring 
naturally  in  other  animals. 

li;icial  pre<lisposition  may  be  inherited  or  acquire<l,  or  general 
or  hx-xil.  Negroes  are  generally  insusi-cptible  to  yellow  fever, 
when-sis  other  human  beings  are  quite  susceptible  to  the  jKithogeiiic 
aipMits  of  this  disease. 


2^     /3'/7SiCTT0jr  fXiUhlbEBEh  IS  ITS  &VBGKAL  EELATIOSS. 

^n*^  iuBwia^^  *4  a^  if>  «<>  v«il  kv/vB  tint  iIITe!!dgs^:«>^  com- 
mtfiiiy  titstk^  om;  <^  tJu^  kiy/vV^l)e<er  in  tJKxr  experimenial  v<irik. 
Ana  [rr*Atf.^0HU^  ^KJtr/r  to  hdttiOfM  tliis  k  veU  illoatnted  by  the 
tfitjrv';  'yf  fn^jfifMt^  f4  iniheUfMiii  diwMftf»i  in  man,  the  maximnm 
|ir/int  *MVMrriitie  to  diildren.  Sex  i«^  aL«»  sMnedme^  a  factor  pre- 
i\U\0i*\u^  Ut  mft^iUfm.  Ximierrio^  odier  cr>oditkiii«  affecting  the 
it^fTUtstl  lAtynuAffHp^:  integrilT  of  the  bfjdy  also  favor  tbe  develop- 
ffi^fit  of  ittUit^vjWt  dweiuie.  For  example,  the  influence  of  £itigue, 
pUtrvatUtttf  tjtfhi  and  heat,  and  k««  of  blood,  faa«  been  stodied  par- 
tU^ihriy  frtftn  an  experimental  pr>int  of  view,  the  resalt»  conclu- 
jtively  proving  that  a  marked  aiboefitibilitv  to  infection  is  devel- 
ojN^J  w\nfn  atiy  tff  iJtmM*  factors  la  brriogfat  into  plav. 

Atiy  tniuniatic  injury  to  the?  body-tifit>ue8  also  favors  tbe  lodge- 
ttU'Ml  and  atiivky  (ff  whate%'er  ^ncteria  may  reach  tbe  affected  area. 
TU'tn  In  iliiiMtraU^  by  t^je  well-known  clinical  fact  that  tuberculosis 
of  Uiriej4  afHj  joints  of  children  often  follows  different  forms  of 
tmurnu. 

OlJM^r  i'Mijt>rH  luivc  ali<«>  been  inve^tigat^'d,  such  as  the  action  of 
(^liciiiiriil  Hii\m\atH%*H  and  unsuitable  diet,  the  latter  especially  by 
lliiiikin,  who  f'wl  n»fnMJtory  rats  on  sour  milk  and  bread.  Such 
frcnttni'nt  made  the  animals  extremely  susceptible  to  anthrax 
inCcrtion. 

TIm'  hkiil  pnvllM^Nwition  may  be  limited  to  one  or  more  of  the 
ImuMiiIh  of  oiitry,  or  it  may  exist  at  some  point  within  the  body, 
coiiHtifntin^f  ii  Ho-<'allcKl  Um'um  minarin  reinatmtice.  The  character  of 
the  iInmiio  infected,  the  firesenct?  of  local  ansemia  or  passive  hyper- 
leinln,  \\\v  witlidrnwul  of  ncr\'e-impulses  from  a  point,  the  rapidity 
of  iiliHorption,  the  pn'senee  of  foreijfn  bodies,  are  also  modifying 
liielorn  in  the  HUHe<'ptibility  to  infection.  Wounds  through  poorly 
VHHj'iilnriwHl  tissue  jfenernlly  offer  but  slight  resistiuice  to  bac- 
terliil  inviision.  The  pn»sence  of  anloma  in  the  tissue  likewise 
liivoiN  inf(H*tion. 

('tuitnirv  to  the  gt»nenil  iH'lief,  suppurating  surfaces  offer  con- 
siilenilih*  i*i»sistan<'<'  to  the  entnincr  of  bnetoria  into  the  btxly,  for 
p^l^  posM'sses  ilistiuj't  lmeteriei<lnl  |Hnver,  pirtly  fnnn  the  cells  and 
partly  from  the  tluitl  |M>rtion.  Thus  the  danger  of  Iwoterial  ab- 
M»rplinn  fi»n»  suppunitiug  suHmvs  is  mueh  less  than  from  fresh 
\\oun«U.  The  e\i.steniH»  of  snppumtion,  however,  lowers  the  gen- 
erul  r«'Ni>t«ut'e  of  the  individual. 

Amouis:  the  Kn^d  «»onilitions  tn voring  the  gnnvth,  in  wounds,  of 
IvMoleria  \>luel»  n^ight  otherwise  Ih»  ilis|>ost««l  of  by  the  tissues  or 
»uuu»;d  thiids,  ninv  U*  tueutioue«l  stniugtdation  of  masstv  of  tissue 
bN  b^^»t\n>\  the  pi>>MMu>*  of  totvlgu  InHlies,  intorfer\nice  widi  the 
x'iw  nlcuion  t'i>MU  \uuhie  piwviun*  and  tension,  etc. 
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ACTION  OF  BACTERIA  AND  TUEUt  FBODUCTS  IN  THE 

BODY. 

Micro-oi^anisms  induce  their  effects  in.  several  ways,  but  chiefly 
by  their  presence  in  the  tissues  and  by  the  development  of  their 
{loisonous  products,  which  either  affect  the  physiologic  activity-  of 
the  cell  or  kill  the  cell  outright.  These  poisonous  products  act  in 
var\ing  degree,  generaUy  or  locally,  according  to  the  nature  and 
ijuautin-  of  the  product  formed.  Such  toxic  substances  become 
diffused  through  the  system,  and  the  clinical  manifestation  of  their 
i-flects  is  shown  by  the  occurrence  of  fever,  disturbances  in  the 
functions  of  the  respiratory  and  nervous  systems,  etc.  In  some 
<-asos  changes  are  found  locally,  in  the  tissues  directly  involved. 
The  general  effect-*  of  bacterial  poisons  may  be  so  slight  as  to  be 
re<!anled  of  little  importance,  as  in  the  case  of  a  local  inflamma- 
tion ;  or  they  may  be  very  intense,  as  in  tetanus  and  diphtheria. 
In  diseases  like  tetanus  and  diphtheria  it  is  usually  only  in  the 
hxal  lesion  that  the  bacilli  are  found  ;  and  the  profound  systemic 
intoxication  is  due  to  absorption  of  the  highly  toxic  products  from 
the  local  Insion. 

WTienever  there  is  a  widespread  distribution  of  pathogenic  bac- 
teria in  the  blood  the  condition  is  designated  septicemia  ;  and  if 
associated  with  multiple  foci  of  pus-formation,  the  term  pyeemia  is 
applied.  The  body  which  is  already  the  seat  of  infectious  disease 
is  much  more  susceptible  to  invasion  by  other  bacteria ;  thus 
niixeil  or  concurrent  infections  are  often  present.  Individuals  the 
victims  of  long-standing  chronic  diseases,  such  as  those  of  the 
li«irt,  lungs,  kidneys,  and  liver,  often  succumb  to  infectious  dis- 
eases of  one  kind  or  another.  The  term  terminal  infection  has 
been  applied  by  Osier  to  these  infectious  diseases. 

IMMUNITT. 

Immunity  is  characterized  by  resistance  to  infection  or  its  effects. 
The  absence  or  loss  of  this  capacity  is  known  as  >tuj«'ej)tihi/ifi/. 
Immunity  from  an  infectious  disease  may  be  heretlifan/^  or  it  may 
l*e  aofjnireiiy  either  by  an  attack  of  the  disease  from  which  the  indi- 
vidual has  recovered — witural  immunization — or  by  the  introduc- 
tion into  the  IkkIv  of  something  which  diminishes  susceptibility — 
artificial  immuni::ation.  Acquired  immunity  may  be  transmitted 
fn»m  parent  to  offspring. 

Many  of  the  infectious  diseases  confer  greater  or  lesser  immun- 
ity to  subsequent  attiicks  of  the  same  disease,  although  there  are 
exceptions  to  thl*  rule.  A  previous  attack  of  ervsi|H'las  renders 
one  more  susceptible  to  subsecjuent  infection  with  the    strcpto- 
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ar)    iifrKcnoj  cossiderei^  tf  ns  suEtiffiji,  relations, 

tile  tjo^ij-CMtHieft  tn^lersan  &>  dut  pn^^^m^  *)t'  haaxmx  tvr  tiktir 
prii^icu*.     Hlw  cbot  be  «:&^€ii«^  b^  cfae  aicn>ia«!i:D>a  o€  atceaoated 

•ttm^  n»i*nU  maj  be  obcaunefi  b^  catn)*inem^  rhf!  h*.*W-in»h  larjtn 
an  alneadr  immiuke  ioffiivviittL  Ic  a*  a*>c  pt^^ible  to  tiett^rmioe  to 
what  extent  tike  inouiamtKo  elEa^teii  c;'  «p*>«;id«:.  la  ?«:>me  cases 
it  :>een»  U>  be  i^o ;  wiwrcae  in  ocfaer!*  dic^  &^  lesr*  ipptrent. 

Firicn  the  .«tiidT  of  indStetwo  k  b^  km  >wn  chat  cwi?  ^ixirdiKt  ioflo- 
enoe^*  af»^  cvidttrtlr  at  pbr  in  enabliiis  the  b»}rfv  &>  re*irt  mt€<rtit>n. 
It  ha<>  dearir  htm  *hfywn  titas  the  destrtKtii  •&  •  .t  boctera  mav  in 
part  be  l>r*>^gilt  aboot  b^  the  leor^'CTti^  aQ»i  ticber  aie^4>ierrual 
cell?*,  which  when  tfaa*  en^pa^zHi  are  calkii  fha^iiejze^.  In  the 
brjch-'flnidd  there  are  aW^  ttrtain  alhoiniii^xb?  iogretiients  which 
have  wdl^narked  bactericidal  prr.f]«rtie». 

A  number  erf"  the<^frie«  have  b*en  advaoeed  t»>  explain  the  e^#en- 
tial  nature  of  immunitr.  Ther  may  be  enjfzpicd  rnt«»tw*ii  cLls-^^  : 
the  hf/moTf/ij  whi<^  attribates  immunity  to  extraceUalar  duids  of 
the  bridy ;  and  the  rtUnlnr,  which  a?iiume:>  that  the  direct  action 
of  the  body-cdl.4  \»  vannfl  impr»rtant. 

Thf:  humond  th€<iTie»  aie  ba?cd  chiefly  up-^n  the  investigations 
of  Nuttally  Bnchner,  and  Behring.  The  adheienL<^  of  tbi^  cla^si- 
f>upprr*e  that  the  toxin«  aie  uentialined  «Iiiectly  or  indirectly 
bj'  ^ulistanoes*  in  the  body-fluids.  This  immunizing  power  is 
attributable  tr>  alexins,  sometimes  called  defensive  pn^eids.  These 
\¥fA\f9>  are  believed  by  some  to  be  derived  fWim  nuclein  or  nueloinie 
add  ;  and  thev  are  deetroved  bv  beating  at  a  temperature  of  57° 
to  60^  C.       ' 

It  i>«  to  Metchnikoff  and  his  pupils  that  we  owe  most  of  the  facts 
n|K>n  which  the  cellular  theories  of  Immunity  are  based.  Immu- 
nity, it  \A  &«vferted  by  those  who  take  this  view  of  immunity,  is 
dq»endent  upon  the  activity  of  living  cells,  the  gemiiciilal  action 
of  the  iKKlv-fluids  l)eing  due  to  secretions  from  the  leucix*ytes  and 
oth<r  (•♦•IIh  (m-c  PhagrK*ytosis,  under  Inflammation).  It  is  probable 
that  tlie  iKKly-fluids  and  IxkIv-ocIIs  both  play  an  im|K>rtant  role  in 
tlif  d('V<'K)j)ment  of  immunit^^ 

Ehrlich'8  Lateral-cham  Theory. — So  much  discussion  has 
recently  been  going  on  in  which  this  theor}*  of  immunity  is  con- 
rcrrwrl  that  a  few  wonls  about  it  may  not  l)e  amiss.  »  Ehrlich 
r«i(iiirl  it  cinivcnient  to  look  uikju  the  prt)toplasm  of  the  bodjr-cells as 
lia  viiij:  a  cromplcx  orgjinic  molecular  structure  with  "  lateral  chains  " 
of  (jlil'crcnt  cx»mbining  capacities  for  toxins.  Poisons  in  the  body 
<!»»  harm  if  they  find  lat<'ral  chains  with  which  they  can  unite — 
nrrptorn  ;  as  these  unite  with  the  toxin  the  cells  torm  new  lateral 
i'liains  in  oxochs.     Thus  in  an  animal  immunized  from  diphtheria 
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it  i.<  a.ssume<l  that  there  have  been  developed  an  excess  of  lateral 
otiains  which,  thrown  into  the  circulating  blotxl,  eon>«titutc  the 
antitoxins.  By  uniting  with  the  toxin  the  latter  Is  neutralized ; 
in  other  di.scases  it  is  the  bacteria  which  are  destroyed,  the  lateral 
chains  acting  as  the  immunizing  body.  In  normal  blixxl-serum 
there  are  substances  possessing  the  p>wer  of  dissolving  l)acteria, 
but  which  cannot  act  except  by  the  inter\'ention  of  another  sub- 
st;in<:*e :  this  role  is  played  by  the  immunizing  b<Kly  ;  it  is  only 
after  the  immunizing  body  has  united  with  the  bacterial  cell  that 
the  dissolving  substance  (complement)  can  unite  with  the  bacteria 
and  or)mmence  its  solvent  action. 

Immunity  can  Ix*  produced  against  various  poisons,  bacteria,  and 
animal  cells  (red  and  white  blood-cells,  bone-cells,  spermatozoa, 
etc. ).  In  this  process  a  variety  of  cell-destroying  substances  are 
pn.Kluced — fifMins;  these  introduced  into  the  body  of  another 
animal  may  give  rise  to  aniUygins. 


CHAPTER   II. 


INFLAMMATION. 


INTEODUCTION. 

With  a  fuller  appreciation  of  the  structure  and   physiologic 

trtut.s  of  cell:*,  di icily  ba.'^Ml  i>ti  h;tinlic.s  in  biolop'y  and  c<»inparative 
jtatlinlo^v,  ila^  original  >ig;infk'nnee  givtii  to  the  pr<K'e:*ses  of 
inflaiuniation  has  IxHin  nmch  changeti  within  recent  yciirs.  Orig'i- 
nully  the  conception  of  intlanimatir>n  was  a  comparatively  simple 
one,  ha.seil  chiefly  on  certain  clinical  nianifchtatiiin!^ — ^rc<lnes>!, 
iicat,  swell  in<^,  ]>:nn,  and  impaired  function;  hut  now  it  is  rcgimlKl 
as  a  far  more  complex  hx^al  process,  in  which  circulatory  dislnrb- 
anees  and  retrogressive  an<l  progressive  changes  are  associated  in 
varying  tlegrees.  These  changes  are  induced  V)y  some  fonu  of 
injuiy.  While  the  external  maniii  stations  of  the  pnx-css  may 
vary  c<msi(leral»ly,  it  lias  bwn  shown  that  in  <'acli  cas<'  the  fnnda- 
nicntal  elianges  are  essentially  the  sjinic  whatever  the  exciting 
ciius(».  Tims  inflammation  has  In-en  defined  as  "  the  local  attempt 
at  the  n^jiair  yA'  injury  "  (Adami). 

REACTION    OF    THE    BODY-CELLS    TO    IKJTJRY- 

The  phcniimena  of  inflammation  hnvc  he^-n  well  studii-d  experi- 
mentally in  two  classes  of  tissue,  the  non-vaseular  aud  the  vascular. 

Injury  to  Non-vascular  Tissue. 

The  process  of  inrtannnntioii  in  non-vascular  tissue  is  a  compara- 
tively sim])le  tme.  An  injury  such  as  a  small  clean  cnt  is  followed 
by  the  esc-stpe  of  serum  which  liolds  the  sides  of  the  wouml  togt'thcr. 
Cells  that  have  imm  killeil  ontright  undergo  nwnisis,  win'le  those 
that  have  iH^cn  nmrc  or  less  injurt'ti  sooner  or  later  show  evidenct^ 
of  restitution  or  [trcsont  clegciierativc  changes  whirh  may  lead  to 
cell-death,  lint  the  living  cells  along  the  Wi»nnd-margin  show 
evidcnee  of  mitosis,  and  after  a  variable  time  the  wound  is  hrulged 
over  by  celI-pr<M?esses.  New  intercellular  fibres  are  formed,  and 
thus  in  a  brief  period  healing  is  complct(Hh 

Injury  to  Vascular  Tissue. 

In   vascular  tissnr   t!ie   inUannriatory    reaction    is    nmch    more 
complex,  with  many  gradations  from  mild  to  intense.      Uncompli- 
cateti,  germ-free  wounds  heal  with  a  minimum  of  reactioo, 
8S 
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For  the  study  of  acute  inflammation  in  vascolar  tissue  the 
mesentery  and  bladder  of  curarized  frogs  drawn  upon  a  suitable 
plate  are  best.  The  parts  should  be  kept  moist  with  normal  physio- 
logic salt  solution  and  the  preparation  examined  microscopically. 
The  mechanical  and  other  disturbances  to  which  the  specimen  is 
exposed  are  sufficient  to  induce  inflammation.  In  such  experiments, 
when  the  circulation  is  rapid,  the  blood  at  the  outset  flows  in  two 
distinct  currents,  an  axial  mass  of  red  and  white  cells,  and  outside 

Fio.1. 


Poitinn  of  the  meaenterr  of  a  frw,  showing  normal  circulation :  a.  a,  gmall  arteries 
Ja5t  breakini:  up  into  capillaries;  h.b,  small  veins;  c,  e,  wandering  rt'lls  (leucocytes  in 
runnective  tissue).    (Dennis.) 

of  this  against  the  vessel-walls  a  clear  marginal  current  of  plasma 
in  which  occasionally  a  leucocyte  is  visible.  Shortly  after  exposure 
arterial  dilatation  is  noted,  and  at  the  same  time  there  is  an 
increase  in  the  rapidity  of  flow  which  lasts  only  for  a  short  time. 
Thus  far  the  phenomena  observed  have  not  differed  from  those 
.«een  in  active  hypenemia.  But  now  new  elements  are  introduced. 
There  is  a  dilatation  of  the  veins  and  capillaries,  the  current 
becomes  slower,  and  as  the  retardation  increases  the  white  cells 
accumulate  in  the  outer  portion  of  the  veins  and  capillarift*.  The 
leucocjies  now  have  a  decide<l  tendency  to  adhere  to  the  ves.*el- 
walls.     Presently  other  circulatory  disturbances  are  noticed,  such 
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as  changes  in  the  movements  of  the  MofMWurrent ;  antl  the  num- 
ber of  white  cells  in  the  eiipillaries  is  inereasec!  in  prnpnrtion  to 
the  red,  Hf*  that  after  a  time  tlie  distinetion  between  tlie  marginal 
and  axial  zones  is  lost.  Now  protniclmg  mat^ses,  grathially  iu- 
ereasinjGj  in  size,  may  be  seen  on  the  ontside  of  thv  vessel-walls : 
on  rorresjMinditi^  porticmis  of  i\w  inner  surfaee  may  be  seen  leu- 
cocytes, which  become  smaller  as  the  nut<'r  portion  eidart^. 
Finally  the  whole  cell   lieii  ontsiile  of   the  vessel,  and  perhaps 
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Th«  wtxo.9  ▼■•coUr  territory  u  uhown  in  Pltr  1.  two  hmirs  nfter  expoBure,  All  of  the 
TVaaels  mre  dllate<1.  Th<>  loiinrt-yU-'H  (in-  mort>  mirarnniH-  tiny  hmv.-  coUectud  »long  the 
WftUfl  of  the  vesBPh,  niifl  \\\  w\vt*.\  \A&i^v»  arc  )»«t»siti|c  thnxi^li  •  al  d  iHh !»«.•< Icsit*  nf  the  red 
COrpascleH  Is  shown,  and  iil  c  emipratkni  of  leucocyies.  TlK-re  ore  lar^e  iiuitiL>ers  of  leu- 
cocytes In  the  connective  tissue.    (IX-nnis.) 

moves  away  from  it.     It  is  nsiially  not  lonjj  Iwfore  a  ^reat  blowing 

of  the  current  is  a|)parent»  and  in  sonu-  vessels  cMm]>lete  stasis 
occnrs.  Re<l  cells  may  have  escafWH;!  into  the  tissues  either  by 
diapedesis  or  rhexis.  It  will  also  lx»  observ^cd  that  there  lias  been 
an  esca|»e  of  plasma,  which,  htx'oniinje;  mixed  with  disintegrating 
leucocytes,  may  give  rise  to  fibrin-formation.  If  at  this  time  the 
mesentery  or  bladder  Ik^  n^placcnl  iiit<>  the  alvflnminal  «ivity  and 
the  injury  be  not  too  s€nen%  the  dead  cells  and  filirin  are  dissolved 
by  ferments  furnished  by  the  leu(?ooytcs,  and  the  whole  is  absorbtnl 
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Fig.  3. 


Diaentmmatic  view  nf  inflaininatorT  ohanees  in  a  small  rein :  a,  normal  circnlatioo. 
sh>-<win:;  jiia.«ma-2' me :  ft.  *•.  d,  sum-^Bive  chanf^s.  shnwing  dilatatiun,  accumulation  of 
leoc-  <7tes.  and  emigration.    <  Dv nnis. ) 

Fig.  4. 


Thr-  vmrt^m  nf  emferatlon.  ohserrod  under  h\^\\  power.  Th*^-  hV>rA  i<  enpposrvl  \c\  flo-v 
"•n  •*!•?  M-ft  '.f  th-  lin«'  in  thv  diit'otion  indicated  bv  tJn-  Hrr."W.  Th«f  tissue  i^'on  th«  rinht. 
•  :•'•*:'.     After  Tboma.)    (Dennis.) 
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with  the  exuded  serum  ;  the  leucocytes  wander  back  into  lymph- 

or  hliMiMl-vessels  ;  the  vessels  return  tu  their  normal  condition — 
conijjlcte  n-pair  hsL^  taken  place.     This  Is  ciilled  rtmlution. 


THE    FACTOES    IN    THE    INFLAMMATORY    PEOCESS. 
The  Vessels. 
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It  is  now  assumed  that  distinct  structural  alterations  do  iKciir  in 
vej^sel-walls,  chiefly  I >e«i use  the  exudate  cotTespouds  cloticly  to  that 
of  ljltx>d-|)laMna,  thus  poiuliug  to  iucreastHl  pinnciiKility.  IihUhhI, 
Btoniata  have  bw»ii  dcniou.strati'd  Ix'tween  the  endothelial  cells  ;  hut 
it  has  not  detinitely  l)een  ascertained  whether  thcK?  ojx-nings  are 
due  sinj[)ly  to  contmctions  of  tlie  cells  or  toother  iactors.  Ixnico- 
rytcs  may,  however,  pass  througli  normal  walls.  The  |)hag:f>cytic 
t'uijctiou  lit'  euilothclial  cells  is  also  nKtst  imjMirtant,  esjKvially  in 
bacterial  inllanmiation.  Moreover,  in  the  rc^nerative  prt»ce8ses 
these  cells  by  hudihiig  give  rise  to  new  eapillaric.'^. 

In  severe  inflammatory  lesions  jtassive  changes,  such  as  tearing 
of  vcssi^s  hy  the  violence  of  hypenemia,  or  iiecrosi.-  inducefl  by 
poisons  of  various  sorts,  may  also  account  for  the  presence  of  fluid 
and  organizeil  hhxKi-elements  in  the  inflamed  tissues. 

Influence  of  the  Nervous  System. 

Usually  the  ner\'ous  By»t«m  influences  the  inflammatory  process 
toagi*catcr  ut  Ic^s  degree.  This  has  well  IntTi  shown  hy  Rriger 
by  injecting  >treptoc(X'ci  into  the  ears  of  rabbits  in  which  tlic  vaso- 
constrictor tihres  ha<l  been  cut  on  one  side  and  the  vasmlilator 
fibres  (in  the  other.  In  the  cjir  tlie  vasmlihitor  nerve  of  which 
luul  been  cut  erysi|w'liitous  inflanimation  lashtl  long  and  necn»sis 
followed  ;  on  the  side  with  the  vastx'onstrictor  dividc<l  the  iuHam- 
niation  nin  a  rapid  coni'se  to  n^cnvcry.  It  is  evidi-nt  that  the 
untx>ntr(Jhxl  action  of  the  vtisoconstrictor  interferes  with  hy]ier- 
a»mia  and  exudation  ;  and  that  noxious  sub.-tances  an*  not  n-moved 
Hnd  rejwiir  is  delayc<l  ;  while  under  the  action  of  va^rKlilatnr  nerves 
the  stages  are  hastened  and  rapid  recovery  follows.  The  piiMcrful 
influence  of  the  nervous  system  is  >hown  also  hy  the  fact  that 
hypnotic  sugg<'Sti«tn  may  Ih»  follh>w(Ml  by  at  least  some  of  the  local 
manifestations  of  acute  intlamniati(ni. 

The  Leucocytes. 

It  has  already  Invn  sivn  liow  bhuMlnvlls  are  normally  carried 
along  in  the  axial  stn«am,  while  the  marginal  zone  is  made  up 
almikst  wholly  i»f  pla:«nui.     The  cause  of  this  arrangement  of  the 
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celL?  ha^  been  shown  to  depend  upon  the  relative  specific  gravity. 
Although  the  slowing  of  the  current  in  inflammation  undoubtedly 
lavors  the  peripheral  arrangement  of  the  cells,  it  does  not  fully 
explain  the  characteristic  migration  of  leucocytes,  which  does  not 
<iccur  in  meixly  delayed  flow.  This  peripheral  drift  is  largely  an 
active  process,  determined  chiefly  by  chemotaxis. 

Chemotazis. — Engelmann  in  1881  seems  to  have  been  the  first 
to  sliow  thjit  the  direction  of  locomotion  of  simple  protoplasmic 
masses  is  determinable  by  chemical  agents  in  its  environment 
He  found  that  Bacterium  termo  is  thus  acted  upon  by  oxygen 
which  is  not  uniformly  distributed.  Like  many  Infusoria,  these 
bacteria  gather  at  the  margin  of  the  cover-glass,  where  oxygen  is 
more  abundant  than  elsewhere.     If  oxidiied  blood  is  introduced 

Fio.5. 


Phaiforytes  from  aseptic  Rranulations :  r,  phapooytes  with  fisoudoptxlia ;  *:,  without 
pAen<liip»«lia:  F,  pruliferatinpr,  the  dauphtcr-nuck'i  in  the  spirem  phase  of  karyokinesis; 
.1.  B.  ft.  with  luucucytes,  fnif^ments  of  tissue,  and  red  corpuscles  in  their  cytopla^iu. 
•  NiLiforutT.) 

under  the  cover-glass,  they  move  toward  it,  but  not  toward  blood 
containing  carl)on  dioxide  in  place  of  oxygen.  Similarly,  if  green 
algte  are  introduce*l  beneath  the  cover-glass,  these  bacteria  move 
towanl  them  so  long  as  the  alga?,  under  the  influence  of  sunlight, 
are  pnKlucing  oxygen.  In  the  dark  the  algne  have  no  eflect.  This 
influence,  w^hich  may  attract  or  repel  cells,  is  known  as  ^xw/V/rr  or 
n*'(/ativ€  chemotaxis. 

It  has  also  been  shown  that  the  behavior  of  leucocytes  toward 
stimulating  substances  varies  greatly,  and  that  chemotaxis  plays 
an  important  |xirt  in  the  migration  of  these  cells  in  inflammation. 
Exf>eriments  in  this  connection  have  l>een  made  by  inserting  into 
the  tissues  of  an  animal  capillar)'  tubes  filled  with  certain  sub- 
stances, and  then  observing  to  what  extent  the  leucocytes  entered 
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tilt'  tiihrs.  LcupcH'ytiBH  are  littractetl  liy  tlie  niajnrity  of  patbogci 
hactrria,  but  rt'iH«lliMl  ttr  destrovLiI  by  a  few  that  arc  es|)e<.'ial!y 
viruloiit.  BiH'h'rial  jinxliicts  and  niaiiy  of  the  vxwly  pwdiicts  of 
tissiie-ilipjiiitt'gratkni  als<t  attract  kufocyti^.s. 

Phagocytosis.— It  is  to  Mctt*liiiik(fffttiat  we  owe  the  most  ini- 
[Mirtaiit  ohservations  eoiieerniiig  tiie  {>liagoeytic  role  of  Irumeytvs 
in  irithiiniuatiun.  The  wUs  having  this  funetiuii  arr  eliii-Hy  the 
polyuiorphonueh'ar  leuewytcs  ;  eudotlielial  and  other  mesohlastie 
cells  liave  rhe  siiriic  property  bat  to  a  less  extent. 

Ijeiicoeytes  attnieteil  to  ha<"teriii  and  other  substances  hy  etienio- 
t;ixis  move  toward  tlieni  aiul  eiieh>se  theni  in  their  lioihes,  where 
they  undcrgi>  various  ehangey  that  are  similar  to  intraeelhdar  diges- 
tion. It  is  this  which  is  desifjnatetl  phagocytosis.  Ferments  have 
lK*en  sliown  to  Ir'  present  in  tbe  cells  ;  thus  sterile  pus  may  digest 
fibrin.  Tile  taking  up  of  haetcria  Ity  phagocytes  does  ntit  always 
leacl  to  death  of  the  bacteria ;  on  the  contrary,  the  bacterial 
prtnhicts  may  destroy  tbe  phagocytes,  »o  that  tbe  disease  progresses 
rai>idly  in  spite  of  well-markotl  pliagt»eytosis. 

Extracellular  Action  of  Leucocytes. — Numerous  experiments 
have  shown  that  exudates  rich  in  leucocytes  have  greater  bacter- 
icidal prupcrtii-s  than  tlie  normal  bltMid-plasnia.  This  and  other 
facts  |>oint  stmngly  ttt  the  manufacture  by  white  cells  of  bacter- 
icidal substances — alexins — through  a  process  of  secretion  or  dis- 
integration. 


■ 
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The  Exudates  and  Forms  of  Inflamination. 

Exndat<\s  vary  considerably  under  different  circumstances, 
according  to  the  excitant  and  nature  of  the  tissue  involve<l.  They 
tHmtain  more  prttteid  tfian  the  normal  blood-plasma ;  fihrin,  fer- 
ments, jicptones,  bacterial  stdistanees,  and  various  cells  may  also 
be   fnnncb 

Exudates  may  he  sertms,  tibrinnus,  hemorrhagic,  or  purulent. 
Combiuation-fbrnis  arc  designated  filjrinoliemorrhagic,  sernfihri- 
ncus,  librinopurulentj  etc.  They  may  form  in  the  tissue-spaces  or 
upon  various  body  surfaces.  T!u>  deposition  of  a  tibriufms  t'xuilate 
U|>«tn  a  mucous  nuiobnine  constitutes  a  vron^iutis  exudate  ;  if,  on 
the  iither  hand,  iidlammatitin  of  a  mucous  membrane  is  accom- 
panie<i  by  serous  exudation,  nnicus-production,  and  cell-tles([ua- 
mation,  it  is  called  aitarrhaf.  In  dtphfhenv  inflammation  there 
is  congulation-ntH-rosis  of  inflamed  tissue  with  an  a<thcring  fibrin- 
ous exudate.  If  new-tissue  formation  be  the  c'tmspicuons  feature 
of  the  inflammation,  it  is  adled  profhwtirf^  in  eontratlistinetion  to 
the  cxudatitc  form. 

The  sen]>us  exudates  are  usually  found  in  the  milder  grades  of 
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inflammation ;  they  irrigate  the  tisnues,  dilute  the  noxious  mate- 
rials and  assist  in  their  removal.  Fibrinous  exudates  chiefly  occur 
on  !<ierous  and  mucous  surfiices.  In  the  peritoneum  and  other 
serous  cavities  they  oflen  restrict  the  inflammation  to  the  region 
of  its  origin  by  the  formation  of  adhesions.  The  peculiarities  of 
purulent  exudates  (pus)  are  due  to  the  disintegration  of  many  of 
their  elements  by  ferments.  The  cells  in  pus  are  chiefly  of  the 
polymoq)honucIear  variety. 

The  Fixed-tissue  Cells. 

The  changes  in  fixed  tissue  are  retrogressive  and  progressive  in 
nature.  At  the  outset,  if  the  injur)'  be  sufficiently  severe,  there 
may  be  necrosis  of  tissue ;  but  for  the  development  of  inflamma- 
tion the  circulation  in  the  vessels  must  continue.  With  increase 
of  the  inflammation  the  fixed  cells  may  further  be  damaged  by 
toxic  products,  stasis  and  thrombosis  pressure,  and  in  other  ways. 
Albuminous,  fatty,  and  other  degenerations  may  be  present.  As 
the  acute  clianges  sul>side  proliferation  becomes  noticeable,  mainly 
in  cells  of  the  connective-tissue  type.  In  some  forms  of  inflam- 
mation (tuberculous,  syphilitic)  cell-proliferation  b^ns  ver\' early. 
The  newly  fornuni  tissue  developed  under  these  conditions  is  gen- 
enilly  designated  gi'amdati<m-tis«ue.  It  is  not  probable  that  leuco- 
cytes form,  at  all  events  to  any  extent,  fixed  cells. 

Symptoms  of  Inflanmiatioii. 

These  are  both  local  and  general. 

Local  Symptoms. — As  laid  down  by  C'elsus,  the  local  symptoms 
<*«ni>iste<l  of  rwlness,  and  heat  and  swelling  and  |)ain  (rulx>r,  (silor, 
cum  tumore  et  dolore).  Sin<x*  his  time  a  fifth  sign  has  been  added 
— loss  or  disturbance  of  function  {  funrtia  Uvm).  This  sym[)tom 
may  Ik?  said  to  be  constant.  It  is  im|X)rtant  to  Ixsir  in  mind  that 
infiammatiou  miiy  exist  without  any  of  the  gn)ss  manifestations. 

The  rednejtn  is  due  to  arterial  and  csix?cially  to  venous  and 
capillar)'  hy|X'nemia ;  the  nireffinf/^  on  the  other  hand,  is  |>jirtly 
duf  to  hy|)enemia,  serous  exudation,  leuccKytic  immigration,  and,  if 
the  pHKH^ss  be  (►hi,  to  new-tissuo  pnKluction.  The  jKtiii  is  (hie  to 
stretching  of  or  pressure  u|M>n  ner\'es  by  exudates,  and  also  to 
dire<*t  clianges  in  the  nerve-filaments.  Although  the  fnnpn-tifure 
of  thf  involvt-d  part  may  l)e  elevaterl  l)eyon<l  the  normal,  it  never 
excewls  thiit  of  the  interior  of  the  ^mmIv.  ])Utnrhancei<  or  Ai-tv  of 
functitm  depend  on  the  structunil  and  pliysiolojric  alterations  which 
occur  in  the  tissue  affected. 

General  Symptoms.— Thesi'  may  U'  absent  in  inflammations 
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of  a  lunited  and  moderate  nature;  but  when  tlie  inflammation 
exteusivr  and  severe^  fever  is  in*diuarily  |>re.sent.  It  is  induced 
bv  the  absorption  of  poisonous  substances  from  the  bxii!  area  of 
inHiunnuition.  There  is  usually  leue<x;ytosis,  polymorphonuelear 
in  ty|)e.  Clinically  all  castas  with  fever  are  attcndtni  with  certain 
symptoms  in  eonunon,  due  pirtly  to  iiierease<l  tissue-elmnges, 
partly  to  inert^ised  beat  of  the  ImhIv,  and  in  part  to  fuiietional 
tlistnrbanees  of  certain  organs.  There  may  l>e  malaise,  sleepless- 
ness, thirst,  loss  of  ap|K^tite,  mental  distnrlmnce,  increased  fre- 
quency of  pulse  and  respiration,  lessened  ajnouot  of  urine,  etc. 

Causes  of  IMammation. 

These  may  be  prediHiMmnfi^  or  tht>se  residing  in  the  tissues  ;  and 
i'xciihiff,  or  those  which  are  the  direct  excitants  of  the  inflam- 
mat«»rv  pr(K*ess,  The  predisjxising  causes  ai*e  various.  Anything 
which  impairs  the  general  beiiltli,  such  as  hemorrhage  or  disease, 
may  be  classetl  in  this  gnmp.  The  exeriting  causes  may  l)c  trau- 
matic, thcnnic,  ctiemieal  or  toxic,  and  Imcterial,  Bticteria  are  the 
must  im|>ortant,  and  they  act  chiefly  through  their  tf>xic  prtwlncts, 
wbiefi  may  excite  inflamnuitioti  not  only  at  the  |Kuntof  Imlgenicnt, 
but  in  remote  parts  of  the  hwly  as  well.  The  form  of  inflamma- 
tion induce<l  by  a  given  germ  is  not  etmstant,  for  tmder  vaiying 
conditions  it  may  excite  a  variety  of  reactions  iuiiensibly  merging 
oue  into  the  other. 

THE    HEAJiTNG   OP    WOUNDS. 

R(  pair  is  an  active  pix>cess  by  which  injuretl  tissue  is  restored 
an<l  dcstr(>yoil  tissui'  re}>laced.  The  underlying  principle  in  the 
lu-dling  of  all  wounds  is  essentially  tbt*  same,  for  new  tissue  is 
alwavfi  nwessury  however  small  tlic  wound.  If  the  healing  is 
ac<*imipl!sbcd  with  an  invisil4c  amount  of  gniiudation-tissue,  the 
surgeon  I'cfcrs  to  it  as  hrHfintj  bij  Jirsf  infrtitiou,  or  primari/ 
lUiion.  Such  repair  is  obtainc*!  best  when  perfect  apjwsttion 
of  the  wound-margins  is  secured  and  the  wounil  itself  is  free, 
or  almost  fr-et^,  from  excitants  of  inflammation,  such  a^  bacteria. 
The  oo/xsl  serum  from  the  sides  of  the  witund  coagulates,  gluing 
the  margins  ttigether ;  this  is  ftdlowed  by  slight  inrtamniat4>ry 
changes— leu ct»cy tie  emigration  and  serous  exudation.  The  leuco- 
cytes remove  dead  nijiterial,  and  in  the  meanwhile  evidences  of 
eell-<livision  are  a]>parent.  Sooner  or  later  cell-prrHcessc»  fill  the 
ga|>  made  by  the  wound,  new  capillaries  are  dcveh>]>c4l,  inter- 
cellular substance  is  formed,  and  the  surlaoe  is  covei"wl  with  new 
epithelial  cells. 
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Open  woandsy  whether  iofectecl  or  not,  heal  with  the  production 
of  a  visible  amount  of  granulation-tissue.  This  is  known  as 
heftUng  by  second  intention.  Shortly  after  the  wound  is  mad^  the 
new  surface  is  covered  with  coagulated  blood  and  exudate.  There 
L<  some  discharge ;  a  mild  inflammation  of  the  floor  and  margins 
is  evident.  Later  the  sides  and  Ijottom  of  the  wound  are  con- 
verted into  a  granular  sur&ce — granulations — due  to  the  forma- 
ti<:»n  of  new  tissue  and  bloodvessels.     The  proliferation  goes  on 

Fig.  6. 
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<>mnaIation-tiii«iiv  from  the  peiitoni-um  of  a  «ruinea-pip  after  injortion  of  iycopodiam 
spf»re* :  S.  spindle  cell :  m.  the  ftame  with  niiuuio  H^iire ;  tik^k:,.  wanderinp  cells  with  Urpe 
nuclei:  I.  leucocyte  with  polymorphoHS  or  tVagineiited  nuclei:  r.  mononuclear  cells: 
i:,  giant  cells :  c.  young  capillary ;  L,  lycopodium  spure  with  adherent  giant  cell. 

until  the  defect  is  repaire<l ;  and  finally,  as  the  wound  Ix'oomes 
c<n'eretl  with  epithelium,  the  hy|)enemia  disiippesirs  and  the  tissue 
returns  more  and  more  to  the  normal.  With  time  the  granulation- 
tissue  contracts,  becomes  whiter,  and  the  bloodvessels  fewer ;  this 
is  xfvzr  or  cic€ttriciai  (isitue.  A  hen/in//  hif  third  intention  is  some- 
timt^  referred  to  bv  surgeons.  This  consists  in  the  union  <»f  two 
visible  granulating  sur&ces.  It  docs  not  differ  from  healing  by 
si'cond  intention. 
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ACUTE  INFECTIOUS  SURGICAL  DISEASES. 
Acute  General  Sepsis, 

Septicaemia,  Pysemia,  and  Septic  Intoxication. — Althmigh 
fornit'i'ly  c(Hi.si(lortxl  st'paniU'  tiiswi.sc.s,  tlii-H'  tliri'e  cHJtiditioii.^  are 
best  rt'gnnied  tiiiiiply  as  different  type»  of  aeute  general  sepsis. 
Whenever  |^ith(>p.'iiie  Ijaet^'riii  giiiri  ac"<'e^s  U\  and  ^rmw  in,  the 
j>>>tenne  eireidation  aiwl  ti.s.><ues  the  iimditioii  is  i*elerreil  to  as 
m'ptit'frmia.  Jf,  un  the  other  hand,  Mich  ^eneraHzeti  initH-tion  be 
ass(H-iated  with  the  devehipnient  of  loei  of  .•-iipnurution,  it  i^  de^ig- 
nattKl  piftimia.  It  huK  been  cnst<»niarVj  er»j»ecially  among;  PurgtH)ns, 
to  limit  these  terni.s  to  infei-tioiis  with  tfie  py<>i^'nie  niicro-Hi.jr^aiiisms, 
but  sin*h  limitation  is  iiu-orrtH't.  The  term  aqAie  intoxlvation  is 
usetJ  tn  indieate  a  condition  due  to  the  absorjition  of  toxins, 
maiidy  of  baeterial  origin.  SapnTmm  is  a  term  sometimes  em- 
ployi'd  to  sij^iiity  a  fcunn  of  intoxication  due  to  absorption  ()f  the 
jKiisons  of  putrefactive  niiero-<irt;anisms.  Il  is  nrtt  always  jKissi- 
lile  to  distinp:nisli  .sharply  between  infections  and  intoxications; 
indctHi,  the  manifestations  of  infectious  disease  are  nearly  always 
referable  to  baeterial  poisons*. 

Some  infections  are  purely  Itxral,  as  tetanus  and  diphtheria,  the 
most  imjMirtaut  lesions  and  syni]itfmis  l»einj^  due  to  absorptinn  of 
toxic  substances  from  the  seat  of  iuocuhition.  The  s<i-ciill(xt  Jntoxi- 
c^ations  exhibit  themsc>lvcs  by  febrile  manifkstationj*,  ner\*ous,  car- 
diiic,  and  resjiiratory  <listurbances,  and  other  sym|)toms.  Very 
often  the  toxic  material  is  ab>o]lic(l  fn»m  the  intestine. 

Tlie  sc]>ticieniias  may  Ix'  tmcetl  to  ttie  i-ntrance  of  bacteria  at 
some  definite  portal  ;  but  sometimes  it  is  impossible  to  determine 
the  point  of  entrance — cn/ptof/ctuiir  infections.  Many  of  the 
orpinisms  piin  access  to  the  blood  through  the  skin,  or  nuicous 
mendniuies  t»f  the  alimentary,  resjiiratory,  and  gcuitu-urinary 
tracts.  Such  infections  may  follow  re<'ent  or  old  injuriei=! ;  or 
they  may  c^mie  on  in  the  cfuirse  of  varituis  disesises,  such  as  pneu- 
monia, cr\'si|»elas,  ty(*hoid  fever,  pucrjx'ml  fever,  etc. 

The  orgaiusms  most  frtMiuciitly  ctiologically  rehited  to  the  devel- 
opment of  surgii-al  s<'pticiemias  are  Streptococcus  pyogenes,  Staphy- 
lococcus pyogenes  aureus,  Pneumococcus,  liaeillus  eoli  communis, 
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Cfoiukiiccus,  Bacillus  pyocyaneus,  Bacillus  aerogencs  capsulatus, 
an<l  Bacillus  anthracis.  More  than  one  bacterial  species  niay  be 
present  in  the  blood.  The  bacteria  concerned  in  pyaemia  are 
e>s<*ntially  the  same  as  those  found  in  septicaemia.  Why  they 
>hould  in  one  instance  induce  foci  of  suppuration  and  not  in 
another,  it  is  not  always  possible  to  state.  Pyaemia  is  much 
les?*  freipiently  seen  now  than  formerly.  In  most  cases  there 
is  H>nie  prini!iry  fiK'us  of  infection,  either  an  osteomyelitis,  an 
otitis  nie<Iia,  an  external  suppurating  wound,  a  gonorrhoea,  or 
other  lesion  containing  pathc^nic  bacteria.  Metastatic  abscesses 
usually  are  formed  by  fragments  of  infected  thrombi  which  are 
«irrie<l  into  the  circulation  and  eventually  are  arrested  in  small 
veswsels  and  thus  form  embolic  foci  of  suppuration.  The  abscesses 
are  generally  found  in  one  or  more  of  the  following  viscera  :  kid- 
neys, lungs,  liver,  spleen,  heart,  etc.  AVhen  the  focus  of  infection 
is  within  the  area  supplied  by  the  portal  vein,  pylephlebitis  oflen 
develops  with  multiple  abscesses  in  the  liver. 

At  aut4»psy  the  spleen  is  found  swollen  and  soft,  and  on  the  serous 
surfaces  minute  hemorrhages  are  frequent.  The  lungs  may  be 
e*  ingested,  and  the  other  viscera  show  parenchymatous  dc^n- 
eration.  Embolism  and  thrombosis  with  infarction  are  not  un- 
common. 

Symptoms. — In  all  cases  of  acute  general  sepsis  there  are  fever, 
prostration  and  rapid  wasting.  In  the  intoxications  due  to  an 
an'essihle  septic  fiicus  there  is  often  a  chill,  followed  by  high  fever, 
rapid  hesirt  action,  headache,  general  nudaise,  and  often  restless- 
»«•>>  and  delirium.  Accompanying  these  there  is  jwin  at  the  seat 
of  iiifwtion,  with  swelling,  nxlness,  and  other  evidences  of  inflam- 
mation. If  the  septic  focus  is  pn>mptly  opened  and  disinfecte<l, 
thf  symptoms  rapidly  subside.  In  the  septietrmie  tf/fx'  of  general 
>«p>is  the  symptoms  are  at  first  similar  to  those  of  simple  se|)tic 
into\i«^ation,  but  are  not  relieved  by  the  oiK'uing  and  disinfection 
of  the  primary'  focus.  On  the  c<mtran',  there  is  ct>ntinued  high 
ffver,  with  great  prostration  and  progressive  loss  of  flesh  and 
>tn'ngtli.  Nausea  and  vomiting,  dian'h<i?:i,  albuniinnria,  and 
symptom*  of  unemia  may  apix«r.  Delirium  is  marktHl  and 
<i»nia  nuiy  develop  shortly  l>efore  desith.  In  the  pi/fnnir  ti/fte  of 
tin-  diseas<»  the  onst»t  is,  as  a  rule,  more  gradual  ;  and  if  pntviled 
by  symj)toms  of  intoxication  from  an  unrelievnl  septic  f«K'Us,  the 
fir-it  sign  of  the  pya?mic  prwess  may  l)e  the  «Hrurrencc  of  a  nieta- 
yUitu-  f<K*iLs  in  some  remote  jwrtion  of  the  body.  In  the  majority 
of  instances,  however,  there  are  chills,  irregular  fever  with  niarktil 
<LuIy  remissions,  and  profuse  sweats.  The  skin  Ixmijuics  sallow, 
ami  evidences  of  metastatic  abscesses  develop  in  the  lungs,  liver, 
brain,  kidneys,  joints,  and  on  the  surface  of  the  Ixxly.     In  all 
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three  types  of  the  disease  leueoeytosi.s  is  present,  nm\  m  the  two 

liLst    ulcerative   eiithn-arditis    is   njit    tii    develftp.      In    tiie?ie   ea^^es 
j>et(^hiul  bemorrhiiges  are  geuemlly  }>resent. 

PrognoBis.— In  sinijile  intuxieiitiiniH  the  prt>gnosi.s  is  generally 
giMHl  if  the  f4K'Us  eati  Im*  fouii<i  and  reomved.  In  the  septi<*!ennc 
{iiui  py;enii('  lypt-s  t!ii*  pr^>J;m^si^  is  (lecuicilly  nnfavcniihle  :  the  for- 
mer ireiierinlly  ilie  in  from  ten  Ur  i'mirteen  days  ;  the  latter,  in  from 
one  to  four  wwks. 

Treatment. — ^The  treatment  of  jretienil  se|isis  should  consist  in 
measures  to  reniove  the  l<»eid  tm-us  of  iufcetinn  and  tu  promote 
rapid  eliininatifju  of  the  [M>isou.  The  first  indieatiiiu  is  met  hy  the 
ojK'niug,  disiid'eetion,  ami  drainage  of  all  septie  eavities,  removal  fl 
of  an  infeet^nl  lH>ue  or  orgjui,  or  the  anipiitatton  of  an  extremity  ;  ^ 
the  second,  by  the  employment  ut'  mejtsurcs  to  promote  i^lindna- 
tion  of  the  t(»xins  hy  the  Imwels,  kidneys,  and  skin.  Calomel, 
sjdine  purgatives,  the  iugi-stion  of  large  (|uuutities  of  >vater  and 
fluid  fiKid,  and  the  use  of  copious  reetid  irrigations,  hyjx)- 
dernnK*lysis,  and  intravenous  infusions  of  normal  salt  solutimi, 
are  indicated.  Also  an  ahnnthince  of  nourishing  f<jod,  uud 
6timulaut«. 

Erysipelas. 

Erysipelas  is  an  acute  infectious  disease  eharaeterized  by  a 
.sprcatliug  inflammation  of  the  skin,  iudne(Hl  hy  Strcpttfcrnvus 
pyogenes,  Tliere  is  a  tt-ndeney  to  s|Kintaneous  rtvovery.  The 
disease  is  aeeomiKinie<l  hy   fehrile  disturhanees. 

Etiology. — Tlie  incitiug  liacterial  agent  is  a  .'^treptocoecns,  as  was 
shown  by  Fchleisen  in  1.SS4,  Hi'  olitained  pure  cultures  of  tlie 
(►rgauism^  and  namei]  it  StiTjjtoeoccus  erysijH'latis.  It  is  now  g^'n- 
erally  assumed  tliat  this  orgjinism  and  Htreptoooecus  pyogenes  are 
the  siinic. 

Krysipelas  Ls  endemic  in  most  countries,  and  is  |Kirtieidarly  fre- 
(|ucut  in  the  spring.  Formerly,  and  to  a  less  dcgr*>e  at  present, 
it  |u-evailed  extensively  in  old  lnojatals  i[]  which  tlie  sanitary  c-on- 
ditious  were  had*  Chronic  aliHtholism,  ehroiu'e  nephritis,  an<l  other 
dist-ases  are  predisposing  factors.  The  most  frecpient  pwint  of 
vntr,u]vv  for  the  streiJtfM'oecns  is  thrtMigh  a  wound  <jf  any  sort.  It 
is  often  inifwssihle,  hmvever^  t<i  tiud  the  point  of  entrance.  T!u'  ilis- 
case  is  sometimes  <'onsidered  eoutagions.  The  n-lation  of  erysijH'las 
aud  pneriieral  fever  was  first  called  attention  to  by  O.  W.  Holmes. 
In  the  uewlmrn— ^/7/x/^w'Ai.y  ^(/■o/<f*torfo^i— infecti<tn  of  the  cord- 
stump  was  tbrmerly  very  tVcHpient. 

Morbid  Anatomy.^ — The  lesion  isclianicterizcd  by  a  simple  inflam- 
mation of  tlie  skin  with  cotisiilerable  exudation  of  Haiti,  The  strep- 
tococci are  present  in  large  numbers  in  the  lymphatics  of  the  skin 
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and  underlying  tissues,  especially  in  the  zone  of  spreading  inflam- 
mation. They  are  also  present  in  the  adjacent  non-inflamed  parts. 
As  the  inflammatory  process  advances  the  cocci  gradually  die,  and 
further  extension  at  the  periphery  ceases.  In  severe  cases  there 
may  be  suppuration.  The  streptococci  may  invade  the  various 
oi^ins  of  the  body,  thus  inducing  septic  complications. 

SsrmptoDUi. — The  incubation  jieriod  is  from  three  to  seven  days. 
Constitutional  symptoms  are  usually  manifest  before  the  local 
symptoms.  There  is  often  a  rigor,  followed  by  an  elevation  in 
temjierature.  Sf»me  enlargement  of  the  lymph-nodes  may  perhaps 
be  detected  in  the  r^ion  of  the  wound,  if  any  exists.  Soon  there 
is  a  feeling  of  incre:ised  tension  in  the  wound,  which  is  hot, 
tender,  and  re<l.  With  the  appearance  of  exudation  the  skin 
Ijecomes  smiK>th,  tense,  and  cedematous.  Vesicles  or  blebs  may 
ap|)ear.  The  swelling  extends  and  the  local  redness  shows  a 
tendency  to  spread.  If  present  on  the  extremities,  the  in- 
flammatory process  travels  toward  the  trunk ;  and  if  on  the 
face  (where  it  generally  starts  from  the  bridge  of  the  nose),  it 
pn»grtt*ses  toward  the  scalp.  The  line  of  demarcation  is  sharp. 
In  wamlering  erysipelas  the  process  may  involve  large  areas. 
In  the  facial  form  the  swelling  may  be  enormous,  so  that  the 
eyes  are  closed,  the  nose  of  grotesque  proportions,  and  the  lips 
much  thickened.  Moderate  fever  persists.  The  leucocyte  count 
is  from  10,0()()  to  20,000.  Delirium  may  be  present.  The  con- 
stitutional symptoms  are  due  largely  to  absorption  of  toxic 
pn»du<ts.  At  the  end  of  four  or  five  days  the  temperature  falls. 
Er>-.'ii|K?his  may  re-appear  in  the  affected  |)art  or  elsewhere.  This 
tendency  to  recurn'uce  is  cliaracteristic  of  the  discjise.  At  the 
end  of  ten  ilays  or  two  weeks  recovery  is  usuallv  complete. 
Sr>me  |katients  suff'er  fn^m  recurring  attacks  at  certain  times  of 
the  y«ir  on  jxirticular  parts  of  the  body. 

Amrmg  the  compIic:itions  may  he  mentioned  spreiuling  cellulitis, 
ploughing  (phlegmonous  erysipelas)  which  may  be  extensive,  se|>- 
tic.emia,  endctcarditis,  pneumonia,  meningitis,  an<l  nephritis. 

Prognosis. — The  pn)gnosis  is  generally  goo<l.  The  hospital  mor- 
tality is  alxait  7  per  cent.,  but  in  private  practice  the  death-rate  is 
much  lower. 

Treatment. — IsoIati<m  is  regarded  by  some  as  important,  al- 
though there  is  little  evidence  to  prove  that  tlio  disease  over  is 
transmitted  by  air  infection.  Transniissi<»n  of  the  dL<**ase  by  con- 
tart  is,  however,  of  freijuent  occurrence,  and  tliose  in  attendance 
ii|M>n  a  erase  should  not  perform  surgi«>l  ojK»ratioiis  or  attend  cases 
of  confinement.  Drugs  are  not  neeelcd  except  in  the  old  and 
fei'ble,  to  whom  stimulants  may  Ik*  given.  I^irge  doses  of  the  tinct- 
ure of  chloride  of  iron,  sometimes  with  (piinine,  have  Inrn  reconi- 
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mended,  but  their  value  is  dciubttuL     Tlie  iojertinji  of  antiseptics 

at  tlie  margin  of  the  spreading;  areiiw  has  lieeti  ^^n-atly  laudetl  In- 
some.      Tiie  l(M_ii]    ii|i|»licatinri   of  iciithyol,   of  weak   solutions    of 
carbolic  acid  or  ahiniiniiun  acetate,  is  frcfjuently  serviceable.      It 
is   ini}K>rtant  to    remember  that    the   disease  is    self-limited    and^ 
generally  runs  its  coiirst.'  despite  any  treatoient. 

Tetanus  (Lock-jaw). 

Tetiinus  is  an  infectious  ili.s4*jise  nsunlly  fiilJowin^  traumatic 
injuries,  and  is  ebaraeteri/.eil  by  tonic  s|Kisms  of  the  muschs, 
beginning  with  those  of  the  jaw  and  ncvk  ami  [irttgressively  aHU-t- 
itig  the  muscle-s  of  the  trunk  and  extremities.  The  disease  is 
iueited  by  the  tetanus  bacillus. 

Etiology. — The  general  association  of  the  disease  with  the  pres- 
enc*'  of  wonnils  suggested  its  infectious  natun-  a  long  time  ag(>. 
(.'arlc  and  Kattone  in  1884  announced  timt  they  had  induced  tlie 
dist'asf  in  rai)bits  by  inficuhitions  with  material  fnun  a  wound  iu 
an  individual  sultbring  from  tetanus.  Tlie  following  year  Nico- 
hiier  establisluHl  the  fact  that  imieulations  of  animals  with  cartli 
from  various  sources  often  were  folhjwed  by  the  developnictJl  of 
tetanus.  He  described  the  tetanus  bacillus,  but  was  unable  to  S 
isolate  it  in  pure  culture  ;  this  was  done  sidtsef|ueutly  by  Kitasato  ^ 
in  188JI.  The  tetanus  iMicillus  is  a  small,  slender  hkI,  usually 
associattnl  with  tJtlier  organinms  when  observed  in  pus  from 
wounds.  In  cultures  it  appears  as  a  bjieillus  (d  fntm  4  to  4.5 
mikrons  in  lengthy  and  0.4  mikron  in  thickne&s.  It  stains  readily 
with  the  usual  stains,  ami  alsrv  l)y  Gram's  method.  It  is  slightly 
nintilc*  and  possess^r-^  flagella.  It  reatiily  forms  s|>ores,  and  then 
pri'sents  the  very  clianicteristic  "  driuustick  "  appearance.  The 
natural  habitat  of  the  organism  has  In-en  shown  (o  he  the  etirth. 
It  u?  found  especially  in  garden-.soil  and  in  the  contents  of  dung- 
ln^ps,  where  it  jtroliably  exists  as  a  sapmphyte.  By  the  employ- 
ment of  ajij>ropriate  metluKls  for  the  gmwth  of  anaei-obic  liacteria 
it  mav  Ijc  cnltivat<*<l  artificially.  It  is  a  strict  anaertfljc,  and  sp)ru- 
lation  may  Ixirin  ai  the  end  ftf  twenty-four  hours.  The  s[iores  are 
ver\'  resistant,  and  may  withstand  boiling  for  live  minutes  ;  they 
may  also  In-  kept  alive  in  a  dry  condition  for  mtirry  months  with- 
out losing  their  viruh'uce.  Their  resistance  to  antiseptics  is  am- 
siderablo. 

The  disease  may  Iw  induced  ex [Tcrinien tally  in  animals  by  the 
usual  methcwls  of  inoculation.  The  organisms  remain  eonfinwl  to 
the  |M)int  of  inoculation.  Fifrling-cxpf^riments  have  been  unsuc- 
cessful. The  incubation  jw'n<Kl  iu  animals  varies  from  si'verjd 
hours  to   several   days.      The  syra|>toms  observe^l   in   intx'ulated 
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animals  are  in  the  main  those  of  the  disea^  in  man,  the  spasms 
beginning  with  the  muscles  nearest  the  seat  of  inoculation. 
The  disease  is  due  to  absorption  of  the  toxic  products  of  the 
organism  from  the  wound  w^hich  contains  them.  A  study  of  the 
tetanus  toxin  shows  that  it  is  extremely  poisonous,  and  that  its 
intriMluction  into  the  body  is  followed  by  the  developmoit  of  tonic 
>{)asms.  The  exact  chemical  nature  of  the  toxin  is  unknown. 
Artificial  immunization  of  animals  against  tetanus  has  been 
studied ;  by  the  injection  of  progressively  increasing  doses  of 
tetanus  toxin  a  moderate  immunity  may  be  produced.  Inoculation 
of  animals  with  attenuated  cultures  has  also  been  followed  by 
immunity.  The  degree  of  immunity  acquired  exists  for  several 
owmths.  The  immune  serum  protects  susceptible  animals  against 
tetanus.  It  is  especially  efficient  if  injected  before  or  soon  after 
the  inoculation,  the  degree  of  success  depending  largely  upon  the 
time  that  has  elapsed  since  inoculation.  When  the  symptoms 
of  the  disease  are  fiilly  manifested  success  is  assured  in  only  a 
small  number  of  cases.  There  is  no  evidence  that  the  antitetanic 
%rum  inhibits  the  gro^vth  of  the  bacilli. 

Although  tetanus  may  occur  anywhere,  it  has  not  everj-where 
been  obser\'ed  with  the  same  frequency.  It  is  more  common  in 
hot  than  in  temperate  climates,  and  in  the  colored  than  in  the 
Caucasian  race.  Lombard  states  that  in  Iceland  one-third  of  the 
general  mortality,  especially  in  the  newly  bom,  is  from  tetanus, 
it  has  been  studied  in  epidemic  fJjrm  in  infants  (trismus  na»- 
centium).  Out  of  17,650  infants  born  (before  1882)  in  the 
Rotunda  Hospital,  Dublin,  Clarke  estimates  tliat  2944  died  of 
tetaniLs.  In  yiome  of  the  West  Indian  islands  more  than  oO  per 
cent,  of  the  mortality  among  negro  children  has  Ix^n  due  to  this 
vsin<e.  Formerly  the  disease  was  verj-  prevalent  on  the  eastern 
end  of  Long  Island. 

Although  cases  of  idiopathic  tetiinus  are  reported,  it  is  probable 
th:it  the  disease  Ls  always  traumatic  in  origin.  The  wound  of 
in'iculation  is  S4>metimes  too  small  to  l)e  found.  Of  1751  cases 
of  tet:mus,  41.5  per  cent,  followed  wounds  of  the  foot  or  hand  ; 
woumls'of  the  limbs,  face,  and  scalp  are  next  in  frequency.  In- 
teetion  is  more  apt  to  occur  after  punctured  and  contused  than 
after  incise<l  wounds. 

Pathologic  Anatomy. — The  lesions  are  few  and  not  cliaraotor- 
istic.  The  recorded  autopsies  mention  inflammation  and  degener- 
ation of  peripheral  nen-es ;  anjemia  and  hy|>enemia  of  bniin  and 
spinal  conl ;  meningeiil  hemorrhagt^s,  and  inflamniaton-  changes  in 
the  sympathetic  ner\'ous  system.  (Toldschei<ler  and  Flatan  have 
di-siTiUil  changts  in  the  motor  cells  of  th«'  antiTior  horn  which 
they  consider  characteristi*'.     The  cert'bi'ospinal  fluid  in  rases  of 
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tetanus  has  fen  shown  by  Stintzitig  to  contain  tt'tanus  toxin. 
This  author  sums  up  his  n_*sfaivli  <'<iM(X'rniiig  the  ptitho^^'uesis  of  the 
ittfti3tiun  in  the  i'ollinviug  i  *' The  tetauus  bacillus  pi\»duces  toxins 
at  the  seat  of  infection.  These  toxins  get  partly  into  the  circula- 
tion (in  animals  surely),  and  may  l>ecome  active  thriin^h  this 
channel  ;  as  a  rule,  however^  the  toxins  are  carried  alou^'  the  nearest 
nerves,  presutnably  iu  the  meshes  of  the  periiieuriuni  anil  endo- 
neurium,  to  the  spinal  eortl.  On  reaehing  the  subaraehnt»idal 
space  of  the  cord  they  prtxluee  in  animals  their  toxic  action  at  first 
at  the  point  of  entranee  into  the  eoi\i,  and  so  cause  the  '  local ' 
tetanus.  li'  sutfieieut  poison  is  brought  to  the  spinal  eoixl,  it 
prmhiees  next  a  reaetifinary  and,  fiunlly,  jiieneral  tetanus," 

Symptoms,^ — Most  of  the  cases  have  an  incubation  pericKJ  of 
abiiut  ten  days  ;  certainly  four-fifths  of  the  cases  develop  syinp- 
titnis  befbi*e  the  fifteenth  day.  Acute,  chronic,  and  cephalic  forms 
of  tetanus  are  descril>eiL 

In  acute  tetanus  the  onset  may  Ijc  abrupt,  but  more  oflten 
malaise,  headache,  or  chilly  feelings  or  actual  rigors  occur,  with 
some  stiffness  iu  the  neck  or  a  feeling  of  tight nei^s  in  the  jaws. 
Tunic  spasm  of  the  niasseters  (Im'kjaw)  generally  develops,  and 
tlie  eyebrows  may  be  niisixl  and  the  angles  nf  the  mouth  drawn  uut, 
so  that  the  face  assumes  the  so-called  sardonic  grin — risit^  nardonicus. 
Finally  the  muscles  of  the  whale  IwKly  may  be  afl'eeted,  but  those 
of  the  back  an-  most  involved,  so  thi*t  during  the  spasm  the  !)ody 
may  be  thrown  into  a  condition  of  optstlmtonos.  Flexion  to 
one  sitle,  pleuwsthotonos,  is  less  n»mnntn.  Forwanl  tHMwling, 
eniprosthf>tonos,  is  seldom  seen.  Tlie  arms,  as  a  rule,  are  less 
af!'ectef].  Paroxysms  last  a  varialile  time,  during  which  there 
may  be  spasm  of  the  glottis,  dyspnoea,  anil  cyanosis.  The  panix- 
ysms  often  are  a<s<>ciate<l  with  agcmiziug  jrain.  U>ually  the 
ptient  is  coveri-d  with  jH-rspiration.  Fever  may  be  absent,  slight, 
or  in  some  cases  the  tem|>en!ture  reaches  105°  or  106°  F.  The 
niin<l  is  not  affected.  Death  generally  occurs  during  a  paroxysm, 
either  from  heart-failure  or  asphyxiii  ;  in  other  eases  it  may  be  due 
to  exhaustion.      The  dis<^ise  is  usually  fatal  in  about  ten  days. 

In  chronic  tetanus  the  symptoms  are  essentially  the  same  as 
those  observed  in  the  acute  fortn,  but  less  severe.  The  disease 
may  V>e  (irolonged  for  weeks. 

Cephalic  tetanus  is  characterized  by  stiffness  of  the  mu.'*cles  of  the 
jaw  imd  pandysis  of  the  facial  ner\'e  in\  the  sjime  side  as  the  injuiy. 

Diagnosis. — In  well-tleveloiKHl  cases  there  is  little  chaiu;e  for 
errors  in  diagnosis.  In  strychnine- pi >isoning  the  involvement  of 
the  jaw-museles,  if  present  at  all,  apjK*nrs  late,  and  between  the 
imr<>xysnis  there  is  no   rigidity. 

Prognosis. — The   pntgnosis   is   liasnl   ntiiiidy  on  the  period   of 
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incubatioD  and  the  severity  of  the  sNTnptoms.  Statistics  show  that 
the  peritxi  of  incubation  is  Ic-ss  than  ten  days  the  mortality 

very  high  (95  per  oent.) ;  and  also  that  the  prognosis  improves 
with  each  day  beyond  this  period.  Since  the  introduction  of  the 
antitoxin  treatment  the  mortality  has  been  reduced  from  about  90 
jjer  cent,  to  40  per  oent. 

Treatment. — In  this  we  should  endeavor  :  ( 1 )  to  destroy  tlie 
bacteria  at  the  seat  of  infection  and  thereby  pn'vtnt  a  further 
production  of  toxins ;  (2)  to  eliminate  from  tlie  b«Rly  the  toxins 
already  ab9orl)etl  from  the  primary"  lesion  ;  (3)  to  ueutralize  and 
Hinder  innocuous  the  |iois«»D  already  absorbed  ;  (4)  to  immunize 
the  body  af^er  infection  has  taken  place;  (5)  to  overcome  the 
flymptoms  induced  by  liie  actiou  oi  the  t<»xind. 

Thorough  disinfection  of  the  wound  is  very  important.  The 
object  should  be  not  only  to  destroy  tlie  tetanus  bacillus  or  it^j 
spores,  but  also  sjiprophytic  and  pyogenic  bacteria,  which  the 
experiments  of  Vaillard  and  Rouget  have  shown  to  favor  de- 
velopment of  the  tetanus  bacillus.  Of  the  antiseptics  most  fre- 
quently used,  may  be  mentioned  :  («)  1  :  H)0<>  bieliloride  of  mer- 
cury solution  to  which  has  been  added  5  |xt  «.*cnt.  tiirtaric 
acid  or  O.o  per  cent,  hydrochloric  acid ;  (b)  2  per  cent,  carWttic 
add  solution;  (e)  1  per  cent,  kresol  solution.  Still  more  efficient 
itaiaterisBtion  of  the  entire  wound,  eitlier  with  the  actual  cauter\* 

with  a  strong  solution  of  ioiline  or  silver  nitrate. 

Diuresis  and  catharsis  may  be  promoted  to  assist  in  the  elimina- 
tion of  the  poison.  Tetanns  undtoxin  ,-hould  Im*  given  cither 
$ii))cntaneniisly,  intravenously,  or  introduced  into  the  brain.  The 
antitoxin  should  be  used  as  early  a-  pos^jible. 

As  the  symptoms  point  largely  to  an  increase<l  reflex  irritability 
of  the  higher  ner>'^e-c»?ntres,  manifesting  themselves  in  spasms  and 
or»nvulsive  movements,  the  first  aim  should  lie  to  exclude  all  th»»se 
(act*»r«  which  tend  to  provoke  sptisms ;  this  is  done  Ix'st  hy  isolat- 
ing the  patients  and  by  avoiding  all  unnecessary  jars  and  noises. 

Opium  and  morpliine  may  l>e  freely  used,  and  chlond  may  lie 
given  by  mouth  or  rectum.  The  bmmides  in  full  doses  have  also 
lieen  found  useful. 


Hydrophobia. 

Hydrophobia  is  an  acute  infectious  disease  induced  by  some 
anknown  virus.  It  occui^  epidemically  chiefly  among  the  Car- 
nivora^  especially  the  dog  and  wolf.  The  disease  is  also  known 
aa  rabies  and  lyssa.  Infection  is  carried  by  the  bite  of  a  rabid 
I  animal  or  by  a  w<iund  being  licked  by  such. 

Btfology. — Rabies  occurs  in  all  countries.     In  man  the  period 
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of  incubation  varies  fr(»m  fifteen  days  to  seven  or  ei^ht  nioQtbs, 
or  longer,  but  the  aver.ige  {RTirMl  may  be  tiikcn  as  forty  days. 
Tbe  tlitlereuoes  in  tbe  ineubatiuu  jicriud  are  |Mirtly  dne  to  the  agt* 
of  tlie  patient,  the  part  involvttl,  and  the  severity  of  the  wound. 
In  ehildren  the  period  of  ineubati<in  is  more  brief  than  in  adnlt*. 
Wiinntis,  es}X'eially  puneturtHl,  al>out  the  faee  and  hwid  are  rcganled 
a.s  ^ijMi'iaily  dangennis.  The  bite  of  the  wolf  hs  more  serious  than 
tliat  of  other  aniniaK 

Morbid  Anatomy. — The  lesions  are  liniite<l  to  the  central  nervous 
system.  There  may  be  congestion  ami  minute  hemorrhages. 
Lt*ui'<»cytieeniigrdti<in  oecurs  in  the  perivascular  lymph-sj>aees.  In 
the  cells  of  the  anterior  horns  of  the  spinal  cord  varitais  degenera- 
tions have  been  described.  Van  Gchnehten  and  Nelts  have 
desscribed  lymphoid  and  endothelial  eell-aocumulations  around  the 
nerve-<'ells  of  the  synij>athetic  and  eereljrospinal  ganglia.  The 
excitant  of  the  ilisease  is  c(Hitaine<l  cfiicfly  in  the  spinal  coixl  and 
brain.      It  is  not  present  in  tlie  liver,  spln-n,  itr  kidneys. 

Symptoms. — Three  stiiges  are  describe<I.  First,  prodromal,  in 
which  there  may  be  jiain  in  the  wound  and  in  the  nei'V'e.s  along  the 
hijnred  limb.  Manifestations  of  nervous  irritability  scion  appwir, 
ass<K'iated  with  an  increase  in  the  reflexes.  There  may  be  slight 
lever.  The  patients  at  this  periml  an'  often  melancholic,  and  there 
may  already  be  some  suspicion  of  tliflieulty  in  swallowing.  8ec- 
ond»  stage  of  excitement,  in  which  there  are  great  excitatiility  and 
hypenesthcsia.  There  are  spasms  csjiHecTallY  of  the  mus<']es  of  deg- 
lutition and  respiration.  Delirium  may  be  present.  S|>asms 
may  be  induced  by  the  slightest  causes.  In  the  intervals  the 
patient  is  cl«ir-nunde<l  and  cjilm.  The  teuijieratnTO  is  between 
99.r>°  and  102.5°  F.  In  two  or  three  days  the  fwtient  |>asses 
into  the  thii'd  or  panilytic  stage^  in  which  the  reflexes  are  dimin- 
ished, weakness  and  piiiralysis  may  l)e  prti'^cnt,  convulsions  m-eur, 
and  Anally  coma  and  death  supervene.  The  dumtion  of  the  dis- 
ease is  from  five  to  ten  days.  Death  invariably  results  when  oikh? 
the  <lisease  is  established. 

Whenever  a  jHTson  is  bitten  by  an  animal  that  is  snsjiwtwl  to 
be  suffering  fntm  rabies  the  airinud  should  not  l>e  kilkil,  but  care- 
fully watehtnl  for  manifestations  of  the  disease.  Death  will 
usually  take  ]>lnee  within  five  days.  If,  on  the  other  hand,  the 
animal  has  Iwen  killed^  pieces  of  the  cord  or  mc<lulla  should  be 
tikcn  ami  inwnl:)!*'*!  Ix-neath  the  dura  of  a  rabbit.  Symptoms 
will  appear  within  three  weeks. 

Treatment. —Before  Pasteur's  method  was  developed,  the  only 
means  by  which  the  development  of  the  disease  could  be  prevented 
in  tiios*^  who  liad  been  bitten  Ijv  a  raliid  animal  was  cautcri/jition 
of  tlie  wound.     This  often  was  efficient,  and  should  be  done  in 
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every  caise.  But  in  every  case  so  f»on  a$  possible  after  the  bite 
imnninization  should  be  begun.  This  may  be  accompli^shed 
by  inoeolatioD  on  succe-^^ive  days  of  material  IVom  dried  cords 
oontatning  the  virus  in  different  degrees  of  vinilenee.  It  is  cus- 
tonuiry  to  begin,  except  in  very  severe  cases,  with  fourteen-day-4)Id 
Cfwrls,  gradually  using  material  from  cords  less  and  Icjits  old.  By 
pnjtwiive  inoculation  the  mortality  has  been  reduced  from  IG  per 
ccnL  to  0.48  per  cent. 

Anthrax  (Malignant  Pnstnle ;  Wool-sorters'  Disease). 

Anthrax  is  an  acute  local  or  general  infwtious  disease  induced 
by  HaeiUuj*  anthracU.  It  occurs  with  great  frequency  among  the 
UerhtiTfu'n^  espet^ially  sheep  and  cattle,  from  which  it  is  readily 
oommunicati-d,  directly  or  indirectly,  to  man. 

Etiology. — It  is  to  the  studies  of  Raver  and  Davaine,  P<»llcnder, 
Ptoteur,  and  KckIi  that  we  owe  our  knowledge  of  the  infectious 
a^eot  of  anthnix.  The  anthrax  bacillus  occurs  as  a  rod  from  2  to 
25  mikrons  long,  and  about  X,"!  mikrons  thick.  It  is  non-motile, 
and  readily  forms  spores  which  are  verj'  resistant  to  beat  and 
cfaemical  agents.  They  are  not  killed  except  after  pmlonged 
tiniiM»^)n  in  5  per  wnt,  carbolic  acid,  and  withsumd  the  tem- 
penilore  of  boiling  waXer  for  several  minutes.  They  are  not 
killed  by  the  gastric  juices.  Outside  of  the  body  the  spores 
probftbly  live  for  a  long  period  of  time.  The  bacillus  grows  well 
on  the  ordinary  media. 

Anthrax  is  more  commonly  met  with  in  Europe  and  Asia  tlian 
in  this  country.  Animals  are  sometimes  inoculated  by  the  bites 
of  insects,  but  more  often  by  swallowing  the  infec*tious  agent 
Those  who  are  engaged  in  handling  hides  are  often  infect«xl  on  the 
buids  4Mr  fiwe.  Butchers  sometimes  are  infected  by  han<lling  con- 
Camioated  meat.  Wool-sorters,  on  the  other  hand,  are  more  liable 
to  inhalation  infection. 

fl^favtoms. — Several  varieties  of  the  disease  are  recr^gnized  ao- 
eofdmg  to  the  portal  of  entry  of  the  anthrax  bacillus.  The  infe<^ 
two  mar  be  externa/,  through  the  skin ;  or  internal ,  through  the 
TCsptnitorY  cyrgans  or  intestine. 

The  characteristic  lesion  of  the  external  form  is  the  puittuf*\ 

ich  is  usually  situated  on  the  hands,  arms,  face,  or  neck.  The 
td  of  incubation  is  two  or  three  tlays.  The  external  lesion 
IS  a  popule,  which  soon  becomes  vesicular.  The  tissues 
heeome  inftltrate<l  with  exudate,  so  that  within  forty -eight  hours 
there  is  a  dark-brown  or  brownish-red  eschar,  often  surn>unded 
by  »  fine  visii'ular  enjption.  The  hTnph-njxles  of  the  region 
bepooie  eulargeti  and  painful.     There  is  a  variable  amitunt  of 
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fever,  although  the  tenij>eraturc  may  fall  to  pubnomial  befort* 
death  oexjurs.  Death  may  t>e€ur  within  three  or  four  days.  In 
the  niajonty  of  authnix  hifeetions  the  syiiiptonis  are  le>i8  severe. 
In  the:^e  ea5.es  tliere  may  be  only  i^light  swelliug about  thelcK-al  lesion. 

The  disi^u^e  sometimes  ap]>ear?s,  ejji>ecially  about  the  face,  as  an 
exteusive  a^lema  without  jiajjules  or  vesicles.  This  i,»  kutiwn  as 
nuiiif/ntntt  anthrax  optfemn.  The  fatal  cn»e.s  of  external  anthrax  are 
generally  those  in  which  infection  has  taken  place  on  the  face  or 
neck. 

Iftie^thtal  anthrax  results  from  swallowing  infected  nKitcrial. 
There  may  be  a  chill,  often  followed  by  diarrluea,  fever,  and  otlicr 
evidences  of  an  acute  infectious  disease.  The  spleen  is  enUirgcd. 
The  bacilli  may  he  found  in  the  blotnl  shortly  Itefon"  dtittli.  In 
the  tn^pinttortf  tyjH'  the  symptoms  are  usually  severe  fn im  the  Ije- 
ginning — chills,  pidn  in  chest,  back,  and  legs,  hurried  respiration, 
fever  and  cougli,  with  signs  of  bronchitis.  Death  may  occur 
within    thirty-six  hours. 

Tlte  outltH>k  is  best  for  crises  of  external  anthrax,  esjiecially  if 
the  infection  ticcurs  in  the  extremities.  In  this  class  the  mortality 
does  not  excee<l  5  per  cent.  When  the  lesion  {»  on  the  neck  or 
face  the  mortality  rises  to  about  30  per  cent.  Internal  anthrax 
shows  a  much  higher  mortality. 

Treatment, — The  primaiy  lesion  in  its  earliest  stages  may  l>e 
destroyed  by  the  Paquelin  cauterj'  or  caustics.  Wide  excision  is, 
however,  the  methtKl  of  choice.  This  should  be  pnictised  at  ihe 
earliest  possible  moment,  and  if  the  neighboring  glands  are  in- 
volved they  should  Iw  removeil.  Disinfection  of  the  wounds  l»y 
means  of  packing  with  wet  formalin  g;TUze  (1  :  50)  is  the  most 
effective  treatment.  The  toxa^^mia  should  be  conibattHi  with  stim- 
ulants, fmxl,  and  measures  ti>  promote  rapid  elimination  of  the 
jjoisoo  through  the  skin,  kidneys,  or  alimentarj'  canal. 

Glanders  (Farcy). 

Glanders  is  an  infectious  disease  which  chiefly  affe^s  horsey 
mules,  and  asses,  Ghonlers  is  lonnd  sdsn  in  man  as  the  result 
of  direi't  inoculation  nn  some  wouml  cjf  the  skin  or  other  part  with 
the  di.^harges  or  disease*!  tissues  from  an  iiffwted  animal.  There- 
fore it  is  especially  frequent  among  grooms  and  others  M-hose  work 
brings  them  into  contact  with  horses. 

Etiology.— »T he  l>acillus  of  glanders  was  discovered  by  LoefHer 
and  Schutz.  It  is  a  non-motile  rod,  straight  or  slightly  curved, 
and  of  abiut  the  same  length  as  the  tubercle  bacillus.  It  is  not 
definitely  known  whether  or  not  spores  are  formed.  The  organism 
stains  with  simple  watery  soluticms  of  the  basic  stains ;  especially 


jgbod  Ksolts  are  obtained  with  carbol-thioain.  Artificial  cultiva- 
tion i:i  reatlily  accomplished. 

Morbid  Anatomy. — When  limited  tn  the  no!?e  the  disease  is  called 
glandtm;  btit  it'  prt'i^eut  bt^neath  the  skin,  it  L-  des^ignated  farcy. 
The  lesioa^  con^itit  of  p^nuloniatous  tumors,  whicli  tentl  to  break 
down  rapidly  and  form  ulcers  on  mucous  membranes  and  abscesses 
beneath  the  skin.  The  lungs  are  alnii>st  invariably  involved.  Less 
Inqiiently  other  organs  show  characteristio  lesion."*.  These  consi^ 
of  hlger  and  smaller  wldte  or  yellowish-white  nmhiles,  sharply 
circfunseribed,  and  surrounde<l  by  a  hemi »rrhiigic  zt>ne.  Bivtmil 
this  an  area  of  j>allor  is  sometimes  j*een.  They  are  situated  around 
iJie  bloodvessels,  and  consist  of  polymorphonuclear  leucocytes 
and  epithelial  cills  with  broken-down  cells. 

Symptoms. — Glanders  infection  in  man  is  either  acute  or  chronic 
in  its  manifestations. 

Aeuie  Glanders, — ^The  incubation  period  is  generally  three  to 
fimr  days.  At  the  iuocid;Uion  setit  there  are  swelling,  redness, 
and  s^^  of  lymphatic  involvement.  In  three  or  four  day<  the 
nodules  in  the  muwus  membrane  of  the  nose  begin  t<i  breakdown, 
with  the  discharge  of  mucopus.  There  is  considerable  swelling  of 
the  nooe,  and  an  eruption  of  papules  and  pustules  is  c<^tmnion  on 
the  fiioe.  The  lymph-nodes  of  the  ntHjk  are  usually  swollen.  The 
diaesse  runs  a  course  of  about  ten  days,  many  of  the  cases  dying 
with  imeumonia.     All  the  cases  terminate  fatally. 

Chronic  Gianders, — ^This  may  last  a  long  time,  and  the  diag- 
nosis is  not  often  made  easily.  Tlu'  symptoms  are  those  of  a 
chnrmic  oor\*2a.     Ulcers  may  be  foun*!  in  the  nose. 

Acutt  Faretf. — ^This  is  the  result  of  inoculation  into  the  skin. 
Intense  hxxd  inflammation  cxxjurs;  the  lymphatics  become  involvi-d, 
and  along  their  course  nodules — farcy-buds — may  be  felt.  Many 
of  them  suppurate.  In  addition  to  these  lesions  there  is  often  a 
pustular  eruption  resembling  tliat  of  varicc  Ihu  The  diseas<-  pur- 
sues a  febrile  course  like  that  of  severe  typhoid  or  a  septic  infection. 
Plains  and  swellings  in  the  joints  may  be  present.  The  nasal 
mui^us  membrane  is  fi-ee  from  ulcers.  The  prognosis  is  bad, 
mo-it  of  the  cases  dying  within  two  weeks. 

( '/ironic  Farcy. — In  this  form  the  nmlular  tumors  are  usually 
ioiind  in  the  extremities.  Many  of  them  break  down,  resulting 
in  cither  abscess-  or  ulcer-formation.  The  lymphatics  are  not 
speeiftlly  involved.     Recovery  is  possible. 

DUfnosis. — The  diagnosis  may  be  made  by  Straus'  inoculation- 
test.  It  consists  io  the  peritoneal  inoculation  of  male  guinea- 
pigs  with  suspecte*!  material.  If  the  inoculated  material  contain 
BttcUJw*  Mftltetf  there  will  \yc  swelling  of  the  testes  as  early  as  the 
tliird  day,  and  swelling  and  ulceration  of  the  scmtum  by  the  fifth  or 
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sixth  day.  Autopsy  often  shows  the  prcsenoe  of  glanders  nodules 
in  the  omentum,  splt*en,  and  liver,  and  an  inflamniatorv  purulent 
or  ca.seoiis  exiulate  in  the  tunica  all)iiginea.  Mallfin — the  glanders 
bacillus  t4>xin- — h  now  used  tor  diagnostic  purpose-s  ju  hordes. 

Treatment. — The  lesion  shouid  eitlicr  l>e  cx<'i.s<><l  or  <'juiterize<l 
if  till'  c'a.se  is  seen  earlj.  The  farcy -hud^  should  be  of)ene<J  and 
tliiiiufectt^l. 

Bacillus  Aerogenes  Capsalatus  (Gas  Bacillus)  Infections. 

It  is  now  known  that  various  bacteria  may  he  c<mcernetl  in  pro- 
ducing gas  in  ti.ssues  where  it  does  not  normally  exist.  From  the 
investigations  of  the  last  ten  years,  however,  we  know  that  Baeiiitut 
ai'rof/cui.'i  cfifjifuia(in<y  which  was  lUscoveretl  by  A\'elcli  in  1891,  is 
the  one  most  frequently  ass<)eiated  witlj  siieh  conditions.  Tliis 
is  a  rattier  coarse,  often  eucapsidateil,  non-uiotile  aiiaerohie  bacillus, 
staining  by  Gram,  and  growing  on  all  the  ordinary'  mt»dia  under 
anaerfibie  conditions.  8p>rc»-forniatinn  is  ineonstant.  It  forms 
gas  by  fermentation  of  sugars  and  prnteids.  The  natural  halntat 
of  the  organism  is  the  soil  ami  intestinal  cainjiL  Bn>oks  has  also 
fonnd  it  in  the  male  urethra,  vagina,  and  nasal  cavities. 

It  is  common  experience  to  find  the  bacillus  in  cadaveric 
decomposition  ;  its  natural  occurrence  in  the  intestine  explains 
tins  plienomenon.  l^icillns  aerogencs  cajvsuhitus  tias  brn'ti  obst-rvcni 
under  a  variety  of  pathologic  conditions  assf>ciate<i  with  the  for- 
mation of  gtis  in  the  tissues.  It  may  also  induce  septii.'temia,  in 
wbicli  gas  Jjuhbles  are  ftmnd  in  the  bhM»d.  The  presence  of  these 
gas  bubbles  in  organs  gives  an  apjK-ai'nnee  which  is  cc»mmonly 
designattHl  foomi/  orffartJ*  (Sehanmtirganc).  (ias-baeillus  infec- 
tion often  follows  w^ounds  to  which  dirt  has  gained  access,  such  as 
ailer  conijxiund  fractures  and  injuries  of  ditlerent  kinds.  Some- 
times, as  notinl  by  Blo4Klgi;MKl,  the  organism  does  not  Ir-ad  to  gas- 
formatiifu  in  tlie  involved  or  other  tissues.  Frcfpiently,  liowever, 
it  imlucos  etnphifscimttous  (jtnujrtme^  most  of  the  eases  involving 
the  extremities.  Gas  may  appesir  in  the  tissues  as  early  as  eight 
hours  after  the  injun'.  The  lesions  consist  of  necrosis,  gaseous 
distention  of  the  tissues,  infiltration  with  blood,  and  the  exudation 
of  serum.  The  majority  of  the  eases  die  from  the  results  r>f  gi>u- 
end  infection.  On  the  other  hand,  when  the  disease  is  |>romptly 
and  ailc<piately  treated,  recovery  may  occur.  Of  the  cases  col- 
lected by  Welch,  oJ)  per  cent,  terminated  fatally. 

Gas-hacillus  infeetittn  may  also  mxmr  in  the  genito-nrinary 
organs,  especially  in  pregnant  ami  pu<'rperat  women,  particularly 
after  al>ortion.  Gastro-iutestiiial  and  other  forms  of  infection  have 
iK-en  deseribeil. 


BACILLUS  AEBOGEXES  CAPSULATCS  lyFECTIONS.        56 

I. — The  diseai^  generally  begioft  as  any  other  cellulitis. 
It  differs  frtmi  the  ordiuarA*  form  of  cellulitis,  however,  by  its 
npid  extension,  the  presence  of  a  crackling  sensatinn  on  press- 
ure, and  tlie  rapid  development  of  grave  septic  symptoms.  The 
preEBDoe  of  emphysema  in  the  tij^uc*  will,  of  ooaree,  always  excite 
flospidon.  It  is  important  in  such  cases  to  make  cover-jilip 
pre{nRitionj»  with  material  from  the  infected  parts.  The  presence 
«f  mtber  large,  straight  or  slightly  curve*!  l>acilli,  which  stain  by 
GnuD^  esjjecially  if  cap^ulated,  is  ver)'  suspicious.  This  should  be 
fiinber  confirmeil  by  intr<xlucing  .^ome  of  the  inftHtt^l  material 
into  the  circulation  of  a  rabbit,  preferably  into  one  of  the  ear- 
veins.  After  a  delay  of  ab<jut  ten  minutes,  which  is  neoessar\-  to 
inscire  ilistribution  of  the  injected  material  throughout  the  body, 
the  animal  should  be  killetl  and  placed  in  a  warm  room  or 
tor.  In  a  few  hours  examination,  if  Bncilhis  aerogene* 
^  ttiftt$aiu«  be  present,  wiD  reveal  the  characteristic  appearances  of 
"  fbainy  organs." 

Treatment. — ^The  treatment  oonsisti^  of  free  inci.sions,  removal 
of  the  ganiTTfunus  ci*llular  tissue,  and  packing  the  wounds  thus 
fioroieil  with  wet  formalin  gauze  (1:50).  Stimulants  an  abun- 
daoee  of  nourishing  ftMul,  ami  measures  to  favor  rapid  eliiiiituiiiou 
of  the  toxins  also  are  indicated. 


Gangrene. 

The  term  ffongrene  refers  to  any  considerable  area  of  necrosis, 
with  or  withiiut  infection,  cause*!  by  trauma,  chemical  or  thermal 
agents.  ner\ c-lesions,  or  by  arrest  of  circulation.  I)ialK't**s,  scurvy, 
ami  other  ilebilit^iting  conditions  favor  its  iKvurrence.  In  a  slowly 
(lo\*eloping  ischa^mia  of  a  jmrt,  as  from  obliteniiing  endarteritis, 
when  the  skin  remains  intact  an<l  no  infectii»n  occurs,  the  |>art 
withers,  becomes  dry,  hard,  and  black — tfry  ganfjrrne.  In  a 
lapidly devehfping  ischiemia,  as  from  tbntmlK>f^is,  cmlMilism,  or 
tmtllHl)  rapid  ne<'n»sls  occurs  usually  with  infection — moiiti  ffan- 
grout.  In  these  cases  the  pjirt  becomes  «)ld,  sw«tlUn,  purple  in 
fsAofp  and  often  infiltrate<l  with  foul-smelling  fluid  ami  i^is — 
mtphjfKmniouji  fffttufrene.  In  most  cases  of  g:uign*iu'  an  ana  of 
l^penrmia  tonus  l>ctween  the  living  and  dca<l  tis.vue.'i — the  tttl  line 
tfSimarcfition  ;  the  nc*cr«>sed  mass  slowly  separates  antl  spontanea uis 
NDOvery  may  take  place.  8et\Ue  gangmw  is  generally  of  tlie  dry 
variety*  and  cxt-urs  commonly  in  the  toes.  If  extensive,  it  should 
be  IfWrt^  by  amputation  above  the  knee.  Tnttitmitlr  t/nn;/nnf 
fibnokl  U*  tnnitetl  by  immediate'  amputation  alwve  the  inj«ire<l  nr*^. 
In  m<«*t  otlter  varieties,  in  which  the  toxaemia  is  not  such  jis  to 
thicatani  life,  it  i«  wise  to  await  the  formation  of  the  red  line. 


CHAPTER  IV. 


CHRONIC  INFECTIOUS  SURGICAL  DISEASES. 


l^uberciQoflis. 

TuBERCTTLOBis  is  an  infectious  disease  cHr>nim on  to  man  and  certain 
animals.  It  i.s  ciiujsed  by  Ilaritiu^  tubemtkmiHy  and  is  characterize*.! 
bv  an  exudative  a]id  jmxluetive  intlaninTatiiin  in  winch  neenisis 
and  ciiseation  oi'  the  involved  tissue  cfuunionly  occur.  The  typiad 
nit>q)h*ilogic   lesion    consists    of    small   nodular   growths,   called 

Bacillus  Tuberculosis. — The  contagious  idea  fif  phthisis  dates  back 
to  the  time  of  Galen,  who  included  it  anion^  those  diseases  which 
could  be  communicated  from  one  subjt-i't  to  another.  In  the  latter 
half  of  the  filleenth  centur\'  the  belief  ticcupied  a  prominent 
position  in  the  minds  of  nuiuy  in  Italy,  judging  fn>m  tlie  sjinitary 
regulations  then  in  force  with  iTfereiK-e  to  this  disease.  But  it 
remained  for  Villemin  to  establish  definitely,  by  ex|M.Timental 
studies,  its  infectious  nature.  His  first  tH>niniunication  ap(K'nred 
in  IXti'mber,  IHfjo.  For  the  discover)*  of  the  inciting  agent  we 
are  indebted  to  Koch,  whose  announcement  npj)eared  March  24, 
18H2. 

The  luhercle  fjaciUm  is  a  short,  slender  rod,  often  slightly  curved. 
It  measures  fi*om  1.5  to  3.5  niikrous  in  length.  Stained  sjiecimeDS 
frequently  show  a  beaded  api>earance,  which  some  have  attributed 
to  spores.  Bnmehing  forms  sometimes  are  seen.  The  tuliercle 
bacillus  takes  up  the  ortlinary  stains  slowly.  The  stiiining  is 
accelerated  by  heat.  When  staintnl,  the  organism  rt*tains  the  dye 
aller  treatment  with  acids.  One  oi"  the  best  and  most  convenient 
methmls  is  the  Ziehl-Neelsen  metlnH.!.  The  cover-glass  is  prefer- 
ably floiitetl  in  a  watehn^rystel  w*ith  tlie  s}>eci men-side  down  in  the 
carbol-fuchsin  stvlution  (basic  fuchsin,  1  jmrt  ;  absolute  alcAihol, 
10  jwrts;  watery  solution  of  carbolic  acid  (1  :  20),  100  pjirts),  then 
gently  heated  to  steaming  for  thrt*  or  four  minutes.  After  heat^ 
ing,  the  exe4^'ss  of  the  dye  is  waslusl  oW  with  water  and  the  speci- 
men is  plaex^d  in  5  {>er  cent,  ac[ueous  or  alcoholic  solution  of  sul- 
phuric acid.  When  the  color  disappears  the  s|K'cimen  is  washed 
in  tiO  or  70  |)er  cent,  alcohol,  and  finally  in  water.  Counterstain  with 
1  jx'reent.  aqueous  solution  of  methyleni-blue.  The  tuljercle  iMcilli 
will  be  stained  red  and  other  bacteria  blue.  Artificial  cultivation 
is  accomplished  best  on  blood-senin)  and  other  media  to  which 
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givoerm  has  been  added.  It  grows  best  at  body  temperature,  and 
colonies  begin  to  appear  in  two  weeks.  The  colonies  fonn  dull, 
gnylsb-white,  scale-like  masses  on  the  surface  of  blood-.^enim. 
The  tubercle  bacillus  is  non-motile,  does  not  form  spores,  and 
grows  best  in  the  pretience  of  oxygen.  Dried  tuberculous  spotum 
may  contain  living  tubercle  bacilli  afler  many  months.  The 
organism  is  readily  killed  at  high  temperatures ;  its  viability  is 
also  affiLvti-d  by  desiccation,  putrefaction,  and  siinliglit.  Five  |>er 
eent.  carbolic  acid  kills  the  org:inism  in  thirty  sec<»uds  ;  1  :  1000 
solution  of  mercuric  chloride,  in  ten  minutes ;  and  abs*>iute  alcohol, 
in  6ve  minutes. 

Tul>erculasis  has  been  well  studied  experimentally  in  animals. 
Guinea-pigs  are  very  susceptible  to  inoculation  with  cultures  or 
material  containing  tubercle  bacilli.  Variations  in  virulence  have 
been  noted.  Tubercle  bacilli  obtained  from  cold-bloo<Jeil  animals, 
or  from  cattle  or  birds,  show  cultural  and  pathogenic  ditt'erenoes 
from  tho^  of  human  derivation. 

IHMribution  of  BaciUi. — They  are  present  in  all  tuberculous 
lesions,  although  tlieir  demonstration  may  sometimes  be  very 
difKcult.  In  actively  developing  tubercles  they  arc  present 
in  great  numbers ;  but  in  some  lt\sious,  such  as  tulwrculosis  of 
lymph'Uodes  and  joint*,  they  are  generally  present  only  in  small 
numbers.  Outside  of  the  human  bo<lv  the  orgrmism  is  also  widely 
distributed.  This  is  not  surprising  if  we  recall  the  estimate  of 
Nuttall  that  the  twenty-four  hours'  sputum  of  a  consumjitive 
patient  may  contain  between  30<  ),<:h10,0O0  and  4,000,000,000 
tubercle  bacilli.  In  its  moist  condition  sputum  is  devoid  of  great 
danger,  but  in  drying  it  is  eventually  convcrto*!  into  dust  that  is 
spread  in  all  directions  by  currents  of  air.  Perhaps  nothing  more 
forcibly  emphasizes  the  danger  of  infection  from  such  sources  than 
the  invtetigation  of  Straus,  who  demonstrated  the  pn-senee  of 
tubercle  bacilli  in  the  nasal  mucus  of  various  healthy  individuals 
finequenting  the  wards  of  hospitals  in  Paris.  Cornet  showed  tliat 
the  dust  from  the  floors  and  walls  of  dwellings  in  which  tubercu- 
lous {lersons  were  living  often  contained  virulent  tubercle  bacilli ; 
nod  Hanoe  found  that  tlie  dust  of  one  in  five  cjirs  was  contiiniinated 
with  them.  It  luis  repeatedly  been  shown  that  the  meat  of 
taberculou!^  cattle  may  c»»ntain  living  tubercle  bacilli ;  the  sjime  is 
trutt  for  milk.  Rildwin  bis  recently  shown  thiit  tiilxTcl*^  bacilli  are 
uncommonly  present  on  the  hiuids  of  tuberculous  patients  who 
are  not  otireful  in  the  \\^  of  handkerchiefs,  rlothin^,  or  cuspidors. 

Histology  of  the  Tubercle. — The  liK-al  lesions  indiicetl  by  the 
tubercle  bacillus  are  often  in  the  form  of  circumscrihe<l  nmlules, 
which  are  called  ^i/><?;vAvt.  Such  a  localized  tuberculosis  may  re- 
ouuu  OS  a  hxal  inflammation  ;  or  by  metastasis  it  may  give  rise  to 
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the  development  of  tubercles  in  otlier  part.s  of  the  iKidy.  The 
tuhereles  are  sTiiall  iiodiikir  bodies,  either  gray  and  tmnslucent  i«r 
opaque  aad  wiiitc  or  yelhnv. 

The  action  of  the  ttilKTcle  bacillus  iu  the  body  is  twofold  :  on 
the  one  hand,  it  in<Iuees  proliferative  clian^'Vi?  and  leueo<'ytic  enii- 
jjnitioii  ;  and,  on  the  other  hand,  it  eaiises  de^eiiemtive  changes 
whii-h  result  in  necrosis.  The  earliest  rea<'tion  consists  in  prulifer- 
atiiin  <jf  the  eonnective^tissue  and  eiulothellal  cells.  These  lieO(ime 
changed  into  pjlyhetlral  cells  with  vesicular  nuclei — rpiihtlhifl 
ceZ/M.  Leueticvtes,  chiefly  polymorjvlmnuclefir,  accinnnlate  alKint 
the  focus  of  infection;  but  as  the  tulMTcle  grows  the  Icucocytie 
cniigmtion  changes  to  mononuclear  ( lymphocytes).  Hand  in 
hund  with  thci^e  change**  new  reticulum  is  fomied.  Giant  cells 
are  frequently  present.  Old  I >ltKnl vessels  are  usually  obliterated, 
and  new  ones  are  not  apt  to  form.  With  the  elabonitjnu  by  the 
tubercle  bacilli  of  poisonous  products  wiiich  act  upon  tlic  c<'lls,  a 
process  of  cttagulation -necrosis,  or  caseation,  develops.  This  liegios 
iu  the  centre,  gradually  extending  to  the  periphery'.  Partial  ne- 
crosis of  giant  cells  also  is  observetl.  The  chex^sy  masses  may 
undergo  softening,  fibrosis,  and  calcifirsition.  Under  the  niicnv 
scojie  these  typical  tubercles  usually  consist  of  small  round  cells, 
epithelioid  and  giant  cells,  and  a  reticulum.  The  caseous  portion 
occupies  the  central  part,  perhaps  witli  giant  cells.  Outside  of 
this  is  a  zone  of  rouuil  and  epithelioid  cells,  and  beyond  tfiis  ao 
area  made  tip  almost  entirely  of  small  round  cells.  Instead  of 
such  foeid  lesions  as  tubercles,  large  areas  of  tuberculous  iufianmia- 
tion  may  develop,  showing  more  or  less  caseation  with  an  irregular 
sprinkling  of  epithelioid  and  niund  cells.  Rut  whatever  the  mor- 
phologic character  of  the  lesittns,  tubercle  bacilli  are  always  pn^sent. 

Occurrence  in  Various  Organs. — Tultcrctdosis  may  occur  in  nny 
organ,  but  S4ime  tissues  are  more  commonly  afflM^ted  than  others. 
Thus  the  lungs,  pleura,  lymph-nodes,  peritoneum,  Iwmes  and  joint*, 
and  testicles  are  commonly  involved,  wheresis  tuberculosis  of  the 
muscles,  liver,  spleen,  ovaries,  anil  pancreas  is  rare.  In  adults 
the  lungs  may  be  n-gtinhxl  as  the  scat  of  election  ;  and  iu  children 
the  lymph-nodes,  bones,  and  joints.  Osier  states  that  in  1000 
autojTsies  27o  cases  were  tulicrculous,  with  involvement  of  the 
lungs  in  all  but  two  or  three.  The  frequency  of  involvement  cjf 
other  organs  was  as  folhnvs  :  intestine,  ]X'ritoneum,  kidneys,  l>rain, 
spleen,  liver,  generative  organs,  jierii-ardinm,  and  heart.  Surgical 
tul>erculosis  has  a  somewhat  dilferent  distribution.  Of  8H78 
patients  of  the  Wurzburg  clinic,  1287  were  tnbcrctdous,  with  the 
folloAving  distribution:  bones  and  joints,  1().H7;  lymph-nodes, 
UHi ;  skin  and  connective  tissues,  77  ;  gen ito-uri nary  (trgsms,  20  ; 
raucous  membranes,  10. 
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It  ts  geoeraHy  agreed  that  tuberculosis  is  rare  during  the  6rst 
moDtii^  of  life.  Must  of^  the  cases  occur  between  the  ages  of  ten 
and  forty. 

Modes  of  Infectioa. — Certain  well-defined  forms  of  tuljerculosis 
Wte  reoogniztxl,  depending  on  the  point  of  entrance  of  the  infectious 
a^enL  Of  theise,  the  ni^tist  eooiinon  i??  tuberculosis  bv  inhalation  ; 
mfecticMi  by  way  of  the  gastro-intestinnl  canal  is  less  common  ; 
tf&nismission  by  heredity  or  inot^ulation  is  rare. 

The  common  primary  hjndiy^tion  of  tuiwrcle  in  the  lungs  indi- 
eater*  that  in  a  large  proportion  of  causes  infection  takes  placre  by 
inhalation.  The  cajses  of  primary'  iutei^tinal  tuberculosis  have 
asaally  followed  the  ingestion  of  infected  milk.  Secondark'  lesions 
in  the  intestines  are  common,  due  largely  to  the  swallowing  by 
consumptive  patients  of  infected  sputum.  Cases  of  accidentiil 
inoculation  have  been  rep>rted,  e?5pecially  among  those  workuig 
with  infected  tissues,  such  as  pathologists,  butchers,  etc.  Of  the 
large  number  of  cases  of  inoculation-tul)erculosis  reported,  a  oon- 
siidenible  number  have  followed  the  ritual  cirt^umcisiun  of  infiuits 
aft  practised  by  orthodox  Hebrews.  Congenitid  tulxriulusis  is 
ven*  rare ;  most  authoritioi  concixle  that  the  tuberi'Ie  Uicilli  are 
transmitted  only  ocitLsionally  Irom  parent  to  oftspriug. 

Predisposing  Factors. —  There  is  general  agreement  tliat  under 
certain  conditions  Ic^ing  to  e-xtrerae  impurity  of  the  air  tulK»rcn- 
losts  becomes  frct|uent.  Al>sence  of  sunlight  and  ventilation  are 
important  predisposing  factors.  Formerly  accorded  a  most  im- 
portant role,  inherited  predisposition  has  iDcen  less  insisted  ujjon 
within  recent  years.  Those  who  follow  certain  cxx-uptitions  have 
hofn  shown  to  (x>ntract  the  disettse  more  residily  than  others. 
Hie  influence  of  sex  is  very  slight. 

It  is  genenUly  admitted  that  an  intimate  asstx^iation  exists  in 
many  cases  between  trauma  and  the  subsequent  development  of  a 
tuberculous  lesion  in  or  about  the  injuretl  part.  Exjierience  shows 
that  some  part*  are  much  more  prone  than  others  to  dev<  Inp  tuber- 
ctilosis  after  injury  of  tliis  kind.  Thus  the  joints,  lungs,  and 
meninges  are  particularly  vulnerable  under  these  conditions.  In 
flonie  cases,  on  the  other  hand,  generalized  tuberculosis  has  followed 
injoiy  to  tissue  in  which  there  was  only  Im^ii  tuberculosis.  The 
csistelice  of  other  disease  by  lowering  the  general  vitality  also 
pnedispnites  to  tuUrculous  infection. 

Bactenologic  Diagnosis. — Bacteriologic  examination  always  con- 
adtutes  one  of  the  most  important  features  in  the  diagnosis  of  any 
eaaeof  tuberculosis. 

Etaminathn  of  Sputum. — Preferably  the  morning  sputum 
ia  collected.  C^re  should  \w  exercised  in  the  selection  of  the 
apecinien.     Frequently  na^^pliaryngeal  mucus  only   is  obtainecL 
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The  fine  cheesy  particles  should  be  carefully  selected,  as  they  are 
more  apt  to  contain  the  tubiTcle  bacillL  Many  exam inat ions  are 
sometinicH  netressarv  Ix-lbre  their  demonstrationv  The  Ziehl-IS'eel^icn 
method  of  staitiiug  i^  best. 

pyatfunaiifm  of  iVhf. — -In  tape.s  of  su.*j>ecte<l  ^'nito-iirinary 
tuberculosis  the  urine  sliouhl  l>e  «>btained  by  .-sterile  eat heteriziuion, 
oeDtrifuged,  and  the  .setliment  eolleet^l.  Cover-glass  prpj)arations 
are  then  made  and  stjiined.  It  is  usually  very  difficult  to  find 
tubercle  bacilli  in  urinar>'  setliments.  Moreover^  unless  special 
preeantiMUs  are  taken  the  smegma  bacillus,  which  is  normally 
present  about  the  external  genitals,  and  has  tinctorial  reactions 
simihir  to  the  tubercle  lacilhis,  may  be  mistaken  for  it.  For  the 
ditJerentiation  of  the  two  organisms  use  the  fttllowing  method  : 
Stain  witfi  carbol-fuchsiu  in  the  usual  manner,  wash  with  Ht  |)er 
cent.  si>lution  of  nitric  or  sulphuric  acid,  and  then  jilace  in  i>7  pr-r 
cent,  alcohol  for  almut  eight  hours.  If  at  the  end  ttf  this  time 
bacilli  be  found  which  are  stained  red,  one  may  be  quite  certain 
that  they  are  tubercle  bacilli.  The  safest  way  is,  however,  to  have 
rcwiurse  to  guinea-pig  inoculations,  either  intraperitoneal  or  sub- 
cutaneous. 

I^amimiHo'n  of  Serons  ExadateH. — The  search  for  tuliercle 
bacilli  in  the  ej?u«lates  of  tuberculous  pleurisy,  pcTitonitis,  menin- 
gitis, or  arthritis,  is  often  uncertain  and  te<lious.  The  exudates 
are  to  l)e  n-mrtvetl  with  hacteri<ilogic  preciiutions  and  mllectcil  in 
sterile  receptacles.  Fhu'd  may  be  obtaimnl  frcim  cases  of  meningitis 
by  luiribar  jumeture.  For  microscopic  examination  it  is  imjKtrtant 
to  centrifngate  the  fluid,  because  the  luberi'le  bacilli  are  almost 
always  present  in  small  mmibers.  Guinea-pig  inoculation  is  the 
best  test. 

ICxumhuiiifin  of  Jntetdinal  Dkcharf/Oi.^^rhv  tuWrcle  bacilli  are 
not  readily  found  in  stools.  Eoscnblatt  rciHimmcnds  giving 
laudanum  until  the  stools  become  hard,  and  then  examining  tlie 
surlace  of  the  masst»s,  particnlurly  any  mucopurulent  material 
which  may  lie  fttund  u]K>n  them.  In  his  opinion,  the  hard  scybalous 
masses  in  passing  over  an  ulcerate*!  surface  brush  oil*  bacilli  and 
cjirry  them  along.  Kinghom,  of  Siinniac,  recommends  the  following : 
Dilute  the  dffjecta  with  normal  salt  solution  and  allow  the  soli*! 
portions  to  settle.  Pour  ufl'  the  supernatant  fluid,  which  contains 
the  tnlKTcle  bacilli  in  susjiension,  centrifngate,  and  stain  the  sedi- 
ment. Since  other  acid-resisting  bacteria  are  known  to  Ix*  some- 
times preseiit  in  the  intestine,  it  would  l>e  well  to  decolorize  as  in 
the  <"asc^  oC  the  examiuatitin  of  urine  sediments. 

The  various  forms  of  surgical  tubercidosis  will  be  considered 
sejKirately  in  subsctpieut  chapters. 
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Syphilis. 

Syphilis  is  a  specific  constitutional  •Ibioa^e  limited  to  miin,  the 
viros  of  which  may  be  transmitted  by  ioiKjiiiatitui  nr  hy  inheritanct.'. 
Theformer  in  s|)*>ken  of  as  ac*juiret(  mfphUiti ;  the  latter,  as  coiif/enUtd 
tjIpkUU,    The  nature  of  the  s^-philitic  virui«  is  at  pres^^-nt  unknown. 

Etiology. — The  disea^  prevails  throutrhont  the  civilized  world, 
and  in  timeB  past  has  presented  a  far  greater  degree  oi'  virulence 
tbao  is  recognized  at  present 

The  vims  gains  entrance  to  the  body  by  contact  with  some 
abraded  surface.  As  in  the  great  niajori^^  of  instances  this  <xx*urs 
on  the  genital  organs  during  sexual  intercourse,  the  disease  has  t^een 
generally  regardetl  as  a  venereid  a^ection.  It  must  be  remera- 
beredf  however,  that  inoculation  may  olhuit  at  any  point  and  in  a 
great  variety  of  ways,  and  many  examples  of  non-venereal  infoo- 
tion  are  observt**!. 

Acquired  Syphilis. — Symptoms. — Primary  Period. — ^The  seat 
of  inr»culation  after  a  wrtain  ]>eriotl  i»f  inculcation,  \Tirying  from  one 
t»>  six  weeks,  presents  certain  characteristic  tissue-changes  result- 
ing in  the  formation  of  the  cJiancre  or  initial  lesion.  This  in  the 
majority  of  instances  is  an  elevated  indurated  nodule,  presenting 
on  its  sor&ce  an  area  of  indolent  ulceration.  The  lesion  is,  as  a 
TuHSf  single  and  painless,  and  of^en  is  disc*3veFed  by  accident.  In 
women  the  initial  lesion  often  is  overlooked.  As  the  cliancre 
develops  the  anatomically  related  lymph-nodes  show  a  gradual 
and  painless  enlargement.  In  initial  lesions  <x-curring  within  the 
mouUi  this  glandular  enlargement  is  often  the  iirst  symptom  of 
the  diseifle  which  attrac^t^  attention. 

Smmdartf  PeriotL — After  development  of  the  chancre  and 
cnlai)||;ement  of  the  neighboring  lymph-n«Hles,  there  ls  a  second 
period  of  incubation  <lunng  which  no  further  manifestations  of 
the  disease  appear.  The  length  of  this  period  varies  from  two 
weeks  to  six  months,  the  average  being  ab*mt  four  or  five  weeks. 
At  the  end  of  this  period  the  so-called  secondary  symptoms  ap])ear. 
Tliese  are  a  general  feeling  of  malaise,  fever,  headache,  and  {mins 
in  the  long  bones,  especially  those  of  the  lower  leg.  The  phar\'nx 
is  congesteti  and  sore ;  there  ap|)ears  a  faint  generalize*  1  eruption, 
man  marked  on  the  chest  and  ab<lomen,  which  may  be  simply  a 
slight  hypenemia  of  the  skin  or  it  may  take  the  form  of  irregular 
macules  without  elevation  or  induration — ^yphiliiie  rf)8eola  or 
tnaetdar  aypltiUde,  With  this  there  is  a  painless  enlargement  of 
the  lymph-mxles  thrr>ughout  the  entire  l>odv.  These  are  appre- 
rtated  best  in  the  cer\'iciU  region,  both  the  anterior  and  posterior 
duias  in  the  epitnx'hlcar  regions,  in  the  axilla;  and  groins.  As 
the  initial  eruption  fades  other  cutaneous  lesions  appear,  generally 


62  CHBOStC  IXFECTIOVS  SURGICAL  DISEASES. 

in  the  form  of  papules — papular  gyphiiuie.  These,  as  a  rule,  are 
Bxnall  elevated  nrxlule^  of  a  brownish-red  or  copper  ci»lor,  and  are 
dl-»linctly  indurated.  They  appear  first  on  the  abdumen^  chest, 
and  back  ;  later  on  the  amis  and  thig^h^ ;  at  a  ^till  later  period  on 
the  r<>rvarm.s,  face,  and  legs ;  and  finally  on  tl»e  palm.«  and  soles. 
With  these  early  seoomiary  cutaneouj*  lesions  there  is  often  an 
increa.se  in  the  headache  and  roalaW ;  the  mucous  membrane  of 
the  mouth  and  pharynx  presents  sujierficial  ulcerative  lesions  or 
mueouM  jMichfJt,  which  are  most  frequently  located  on  the  lij>s  and 
cheeks^  near  the  angles  of  the  mouth,  on  the  sides  of  the  tongue, 
on  the  tonsils  and  pharynx.  There  h  an  increased  flow  of  saliva, 
the  mouth  is  sore,  and  swaUowing  may  l»e  painfol.  Scabs  appear 
on  the  scalp,  the  hair  falls  out^  the  eyebrows  and  beard  may 
bt'ojme  markedly  thin,  and  in  places  complete  alopecia  may  be 
present.  These  uymptoms  persist  for  a  variable  |>eriod  in  un- 
treated caries,  but  they  may  disappeiir  spontaneously  in  a  short 
time.  In  certain  cases  the  symptoms  are  so  mild  as  to  be  over- 
looked. At  a  later  periotl  recurrent  eruptions  appe&r  on  the  skin, 
generally  less  symmetric  and  ot^en  limittd  to  small  areas.  These 
may  l)e  fMpukir  (large  and  small), />i«/rfi//«r,  tuptamou^,  or  puj*tiiio~ 
criufl/iceoiui.  In  certain  moist  localities,  as  about  the  anus,  in  the 
axillae,  or  beneath  a  pendulous  breast,  large  flat  raw  lesions  may 
appear,  which  furnish  an  aerid  ssccretion.  These  are  spttken  of  as 
efjutli/fomattt  ur  miieojm  tubcrfii'K  Papillomata,  or  warty  growths, 
may  also  appear  in  these  situations,  but  are  not  to  Ik^  regarded  as 
truly  syphilitic  lesions,  as  they  occur  under  other  t'lmditions. 

If  the  jKitient  has  been  under  intelligent  treatment  during  the 
first  two  years  afler  his  inrK'ulafion,  the  symptoms  of  the  disease 
gradually  disapjH^ir,  and  he  may  be  completely  restored  to  health. 

Teriiifry  Penotl. — In  a  fair  number  of  cases,  however,  chiefly 
th<>se  who  have  not  been  subjectetl  to  ci>ntinuous  mercurial  trrat- 
nient  for  two  years,  lesi<ms  ap|»ear  later  in  life  which  are  cilhd 
f/tfmimtftf.  These  consist  in  masses  of  round  and  epithclicnd  cells, 
often  forming  large  tiniiors,  which  present  a  gray  or  yellowish 
color,  are  poorly  nonrishe<l,  and  are  prone  to  break  down  and 
present  caseous  or  necrotic  changes.  These  lesions  may  occur  in 
any  organ  or  tissue  of  the  body,  and  give  rise  to  a  variety  of 
syinjir*)[n>.  When  they  occur  in  the  skin  they  present  lesions 
sjMtkcfj  oi'  as  tnhercidarf  pit^fuinrniMaveons,  rupiaf^  vherativCy  and 
HerpiffinouM  syphilides.  In  the  suljcutaneons  tissues  they  give  rise 
Ui  ifHviMtiffHi/t  uierraiionj^.  On  the  aiucf mis  membranes,  especially 
thijt  Mf  the  phan'rix,  gmnniata  grow  rajiidly  and  painlessly,  ulcer- 
ate, and  cause  great  losses  of  tissue  in  a  comjKiratively  short  period 
of  time. 

The  syphilitic  virus  also  produces  marked  changes  in  tlie  blood- 
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vwsels,  which  are  observed  chiefly  in  the  smaller  arteries,  and 
result  ID  a  slowly  progressive  narrowing  of  their  lumen — tfyphUitie 
tttdarUriUs,  This  by  diminishing  the  blood-supply  to  a  |>art  re- 
mits in  various  d^enerative  changes,  which  «x'cijt  most  frequeotly 
in  the  tertiary'  period  of  the  disease  and  give  rise  to  a  variety  of 
lesions,  chief  among  which  may  be  mentioned  aneurism,  cerebral 
hemorriuge«  thrombosis,  chronic  interstitial  changes  in  certain 
organs,  and  interference  with  the  blood-making  function.  L<»co- 
motor  ataxia,  paresLs,  and  other  disturbances  of  the  central  nervous 
system  are  regarded  by  most  authorities  as  late  effects  of  the  s^-ph- 
ilttic  poison,  and  are  spoken  of  ;is  iKiruj^irphUiiic  affections.  The 
tertiary  syphilitic  manifc^stations  in  the  different  oi^ans  of  the 
body  will  be  described  later. 

Treatment. — Until  the  diagnosis  is  establisbe<l,  no  treatment 
other  than  that  addressed  to  the  initial  lesion  should  be  given. 
The  habit  of  giving  mercury  in  doubtful  cases  to  prevent  the 
poaBible  appearance  of  cutaneous  and  other  lesions,  is  to  be  con- 
demned, as  it  may  prevent  the  p<issibiHty  of  ever  arriving  at  a 
correct  diagnosis  and  renders  the  life  of  the  individual  miseraljle 
fnwn  doubt  and  syphilophobia. 

In  the  *arly  or  secondary  stage  of  the  disease  the  chief  reliuiiLx- 
must  be  placed  on  the  judicious  administration  of  mercury.  This 
may  be  accomplished  by  the  internal,  the  external,  or  by  the  sub- 
cotaoeoos  use  of  the  drug. 

Internally  the  protiodide  of  mercury,  preferably  combined  with 
iron  to  oomliat  the  always  present  syphilitic  aniemia,  is  the  most 
iisefbl  form  of  the  drug.  At  first  from  1  to  2  grains  of  the 
dnig  should  be  administered  daily  in  divided  doses,  tjiken  im- 
metliately  after  meals.  As  soon  as  the  effects  of  the  drug  are 
noticeable  the  dose  should  be  diminished  and  kept  at  a  point 
where  the  symptoms  are  controlle<l  without  prdnhicing  salivation, 
duurboea,  or  other  unpleasant  effects.  The  amount  of  mercury 
aeoesBuy  to  control  the  symptoms  of  the  disease  is  exceedingly 
variable.  Some  patients  will  be  kept  free  from  symptoms  by 
)  gfiain  daily,  whUc  others  require  from  2  to  ^  grains.  When  the 
dott  is  finally  satisfactorily  adjusted  to  the  nee<ls  of  the  patient  it 
should  be  continued  for  two  years.  After  this  the  treatment 
should  be  taken  every  second  month  for  six  months,  after  wliich  a 
period  of  observation  for  six  months  should  be  insisted  upon  with- 
out treatment,  at  tlie  end  of  which,  if  the  |xitient  has  remained 
ffW  from  all  symptoms  of  the  disease,  he  may  be  pmnouoced 
well,  and  may  be  allowed  to  raarr}'.  Mercurt-  may  also  be  admin- 
istered by  the  ijiunction  of  mercurial  ointment  (30-60  grains 
oaoe  daily),  by  the  vapor  bath,  or  by  means  of  hv^xlermic 
injections.     If  the  inunction  method  be  employed,  the  ointment 
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should  lie  rublx?d  in  the  non-hairj*  portions  of  the  skin,  and  a  new 
location  should  be  chosen  each  day  until  all  of  the  available  skin 
has  been  e«ivore<l. 

For  the  tertiary  jrummatous  lesions,  the  treatment  should  lie 
mercury  and  j^mtassiuni  itMltdo,  the  former  to  wmbat  any  virus 
which  may  f?till  remain  in  the  LkkIv,  the  latter  to  pn>niole  ab.sorption 
of  the  j!:unimatous  material.  ThciJe  drugs  may  be  given  in  com- 
bination, by  the  "  mixed  tresitmeutj"  or  sefKirately,  njercury  being 
g:iven  until  the  constitutioual  etfeetii  of  tlie  dnig  are  bqrinuing'  to 
l>e  nianil'e^t^  followed  by  p<)ta?wium  iodide  in  dose^  ranging  fmm  5 
to  KH>  grain.*  three  timers  a  day.  Tn'atment  has  no  effect  on  the 
vascular  lesions  of  the  disease  or  the  dc^nerative  changes  which 
result  fnim  them. 

Hereditary  Syphilis. — A  child  may  inherit  syphilis  from  the 
father  alone,  which  is  rare ;  or  from  the  mot  her  alone,  which  is 
common  ;  or  from  l^ith  ^mrent*;.  Formerly  it  was  held  by  most 
authorities  that  the  nnfther  of  a  syphilitic  eliihl  was  always  syph- 
ilitic. If  this  is  not  strictly  true,  it  is  generally  recognized  that 
such  mothers  are  immune  U*  the  dist^se,  as  evidenced  by  the  fact, 
Kiken  of  as  i^tlles*  law,  that  a  nursing  mother  never  acquires  a 
*  nipple  chancre  frt^m  her  syphilitic  offspring. 

Pr'eguancy  iHrurring  in  a  woman  during  the  early  secondary 
stage  of  an  unti-eatcnl  syphilis  getieraily  n-suits  in  abortion.  If 
the  w<»man  is  well  under  the  influeiie*'  f»f  ujcrcurial  tivatment,  or 
if  conception  tx-curs  at  a  later  ixTiml,  premature  birth  of  a  dead 
frrtus  is  to  W  ex|H'Cte<h  If  the  virulence  of  her  infection  is  re- 
dueeil  >till  further  by  tixsitment  or  time,  a  living  child  will  be 
iMvrn  prest'ntiug  unmistakable  signs  of  congenital  sypliilis.  II"  the 
virus  is  attenuateii  still  further,  an  apparently  healthy  child  m«y 
be  lM»rn,  which  may  later  in  life  present  the  evidences  of  a  s^yph- 
ilitic  inheritance,  or  the  child  may  he  free  from  the  disease.  It  is 
exceedingly  rare  for  a  syphilitic  child  to  he  lyam  of  a  syphilitic 
mother  who  has  l>een  under  mercurial  tre:itment  for  two  or  more 
yeai>s  t>r  of  a  mother  four  years  after  the  date  of  her  inoculation 
with  or  without  treatment.  Parents  frequently  l^^jet  healthy 
children  while  they  still  pres<Mit  on  their  hxlies  the  evidences  of 
lertiar\'  syphilis.  It  is  exetv^iingly  doubtful  if  a  syphiiilic  father 
c;in  tnmsmit  syphilis  to  his  child  throu^^li  a  healthy  mother. 

Symptoms. — With  the  exception  of  the  initiid  lesion,  all  of  the 
symptoms  of  acquired  syphilis  may  occur  in  the  congenital  form 
of  the  disejtse.  Syphilitic  childnMi  are  generally  prematnre,  are 
small,  puny,  and  often  tlefornHnl.  The  fa^x*  is  piuche<l  and  the 
skin  wrinkhnl,  giving  the  ap|x*aRince  spoken  of  as  the  ••  old  man 
countenance."  A  macidar  enij>tion  is  fn'quently  present  at  birth 
over  llje  tniuk,aad  mucous  patches  frwiuently  are  found  about  the 
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mouth  and  anus.  The  child  is  irritable^  suffers  from  snuffles  and 
digestive  distnrhanoes,  and  rarely  thrives.  Visceral  kt^ions  may 
develop^  genemUy  gummatous  in  character,  and  c^rly  death  is  the 
rale. 

If  the  infection  i»  less  virulent,  the  appearance  of  the  cliild  at 
birth  may  be  normal ;  digestive  and  nutritive  disturbtmres,  how- 
ever, occur ;  and  as  the  child  gnjw*  symptoms  of  rickets,  b<>ne 
and  joint  disease,  devclo[»,  with  keratitis,  cutaneirus  lositms,  and 
glandular  enlargements.  The  two  up|>er  central  incisors  of  the 
permanent  teeth  are  often  notched  and  narrowed  (Flutchinson 
teetli),  and  other  defr)nnitic5  of  the  Ixuny  skeleton  may  Ik?  present, 
as  a  thinning  of  the  b»jnes  of  the  skull — cranioiabe^ — and  enlarge- 
ment of  the  epiphyj?cs — ayphUitic  osteot'homh'Uui. 

Treatment. — Contrenital  syphilis  is  treated  best  by  the  appli- 
cation of  mennirial  ointment  half  strengrth,  nr  of  the  oleate  of 
mercury  5  per  cent.,  to  the  h<xly  of  the  child  by  means  of  a  flannel 
bandage,  which  should  be  wora  cacii  niglit.  GtK»d  food,  tonics, 
ipoo,  and  cod-liver  oil  are  useful  at  a  later  fx^riod. 

Actinomycosis. 

Actinomycosis  is  a  chronic  infectious  disease  ctimmon  to  toan 
and  many  of  tlie  domestic  animals,  caused  by  Streptothrix  actino- 
myce*,  or  ray-fungus. 

Etiology. — Actinomycosis  is  a  widespread  infection  amon^  aittle, 
in  whirh  it  is  known  chiefly  as  "  lumpy  jaw."  The  organism  ]irol>- 
ably  belongs  to  the  streptothrix  group  of  bacteria.  In  the  infectetl 
tissae,  the  ci^ntents  of  abscess-aivities,  and  the  discharge  from 
fistulous  tracts  the  actinomyces  may  be  found  in  thefrirra  of  small 
yellowish,  more  or  less  opaque  <rranules,  v:ir%'ing  in  size  from  0.15 
to  0.7o  nwn.,  although  lai^r  gmnules  oftrn  are  seen.  In  their 
caiiiest  stage  the  granules  are  iLsnally  jrmyish  white,  and  are  easily 
broken  up,  the  consistency  being  that  of  a  s^>ft  jelly.  As  the 
grannie  grows  older  it  liecomes  more  opique  and  yellow,  and 
finally  it  may  become  imprefjnaterl  with  cjilciuni  salts.  In  the 
emrfier  stages  the  granules  are  mad*/  up  of  fine  threads,  whifh  later 
beooaie  thicker  and  at  their  ends  present  bulb«*us  swellings. 
GradnaUy  the  threads  become  more  comjmct  and  intricate  in 
their  arrangement,  and  the  bullions  swelliuf^  l>ecome  armnged 
radially  about  the  periphery  of  the  granule.  The  myceliimi 
OMially  appears  as  a  bacillus  from  3  to  6  mikrons  in  length, 
arranged  in  threads  having  many  branches.  The  actinomyces 
flrtain  readily  with  the  ordinary  basic  aiiilin  dyt^.  They  are  not 
decolorized  by  Gramas  methtxl.  The  bulbous  swellings,  on  the 
other  hand,  stain  only  with  acid  dyes.     The  organism  is  a  faeul- 
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tative  anaerolx?,  and  gnnvs  upon  mo?:t  of  the  artificial  medin.  The 
moHt  fiivorahle  temix'ratun^  ii>r  it>?  irmwth  ii*  fmoi  33*^  to  37*^  C. 
It  i.s  conceded  that  rtpoR-foniiation  wcurt*,  the  .«<j>ort'S  \w\ng  much 
more  resistant  to  iiijuriou!^  agt'nt8  than  is  the  niyci*liuni.  Tlie 
at'tinoraycci*  do  nut  apj>eiir  to  inanufaeture  any  active  toxin.  At- 
torn jtt^  at  artihcial  pri»duetion  of  the  disease  have  not  been  satis- 
factory. The  jrreat  carriers  of  the  aetinnniyi^otie  excitant  an*  the 
different  forms  of  cereal,  esjR-cially  Iwirley,  and  it  is  mainly  through 
tht'ir  agency  that  man  and  the  dumestic  animals  l)ecome  infected. 
Men  are  infeilvd  more  fretpieutly  than  women.  Of  357  aise?*  of 
human  actinomycosis  collectiil  hy  Hutyra,  one-third  occurred  in  the 
third  decjide.  Four  chief  avenues  of  infection  Imve  Iwen  distin- 
guished :  first,  through  the  moiitfi  and  pliannx  ;  seci>nil,  tlmrii^rh 
the  respiratory'  tract ;  tliird,  through  the  gastro-iuteslinal  tract  ; 
fourth,  through  the  skiu,  wounds,  etc.  In  a  certain  number  of 
cases  no  jjortal  of  entry  ctin  be  made  out. 

Pathologic  Anatomy. — The  lesions  at  tlie  outset  may  be  iusig- 
nifieaut.  MJcroscojiic  examination  of  an  actinomycotic  focus 
slio^vs  a  central  portion  containing  the  fungus,  usually  free  or 
attached  to  the  fi)reign  bcxly  by  means  of  which  it  gained  access 
to  the  part.  In  addition  there  are  mitre  or  les^  df4)ris  and  pnxluet^ 
of  degeneration.'  An>und  this  jKtrtion  is  a  zone  of  small  round 
and  eintbelioid  cells.  The  outermost  portions  of  the  actinomywttic 
fiK'Us  are  characterized  by  nioR'  or  less  extensive  roundHSi^ll  infii- 
t ration.  Giant  cells  are  sometimes  present.  The  pn>liferation  of 
c<'lls  may  become  so  extensive  that  a  definite  tnmor-like  mass  is 
produccil.  Suppunition  sometimes  <K'curs.  The  tendency  to  the 
formation  of  fistulous  tracts  Is  characteristic,  the  discharge  irom 
these  fistulflj  sometimes  being  serous,  sometimes  purulent.  The 
disehargefl  material  usually  contains  the  actinomycotic  granules. 
Tlie  lesions  extend  rather  by  continuity  tlum  by  metiislases. 
F<incct  and  IJenird  pro|>ose<l  the  fiJlovving  division  of  actint)- 
mycotic  infei^tious :  first,  cervicofacial;  second,  thoracic;  third, 
abdominal  ;  fourth,  cutaneous.  Foci  in  the  spinal  col  urn  a, 
gcnito-urinary  tract,  brain,  special  organs  of  sense,  etc.,  are  re- 
g:ird(*d  as  eomjilications.  Stiitistics  show  that  about  55  fM.T  cent, 
of  tlie  cases  lirhmg  to  the  first  group  ;  about  20  per  cent,  to  the 
thoracic  and  pulmonary  group ;  and  about  20  per  c^nt.  to  the 
abtlominnl  type  ;  5  per  cent,  covering  the  remaining  forms. 

Symptoins, — Actinomyctisis,  with  rare  exceptions,  is  a  chronic 
disease,  lasting  for  months  or  years.  Four  clinical  forms  are 
dcscribetl. 

FaiM;  and  A^ivk, — The  initial  lesion  often  begins  around  a 
rarious  UHith.  The  |Mitient  comes  under  observation  witli  a  swell- 
In^  of  one  side  of  the  face,  or  witlji  an  euLir^ment  pf  the  jaw 
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whieh  mftj  stmtilate  mrooma.  The  lesion  U  seen  best  on  the  inner 
side  of  the  jaw  in  the  form  of  a  swelling  with  one  or  more  fi>tu- 
kms  UaotB  di>ichai^ing  material  which  often  eoutain^i  the  charac- 
terifllie  sulphur-like  granules.  Id  the  chnniic  fomis  jiain  is  not 
ficqneotfy  oomplained  of,  except  perhaps  on  presfisure.  Fever  is 
geiKff«Ily  absent^  and  the  general  health  remains  good.  If  not 
checked,  the  process  may  extend  to  the  neck,  along  the  pharynx, 
and  finally  involve  the  vertebrae  or  tlie  thoracic  organs*.  Amyloid 
d^geoention  of  the  viscera  is  sometimes  seen.  In  the  acute  forms 
fevier  U  present  and  the  s>'mptonis  are  tho^e  of  phlegmon.  The 
feoogne  is  rarely  involved. 

Ihora^. — Involvement  of  the  thoracic  organs  is  generally 
meood&ry  to  lesiona  about  the  face  and  neck  ;  l)ut  the  lung?^  may 
be  the  primary  seat  of  the  infection.  In  this  form  we  have  a 
chronic  infectious  disease  of  the  lungs — cough,  fever,  ^naciation, 
and  muoopnnilent  discharge.  Hodcnpyl  recognizes  three  t^'pes: 
First,  iesMXis  of  chronic  bronchitis  ;  the  diagnosis  may  be  made  by 
fiodnig  th6  actinomyoes  in  the  sputum.  Second,  miliary  actino- 
mroes,  the  lesions  of  which  closely  resemble  those  of  miliary 
tnbercolosis.  Third,  cases  in  which  we  have  bronchopneumonia, 
interstitial  changes,  and  absoess-formation.  Clinicjilly  the  disease 
lusmibles  certain  forms  of  pulmouar)-  tul)erculosis.  The  diagnosis 
is  made  by  finding  the  actinomyces. 

Abdormnal  Orgam. — In  this  form  the  gastro-inttetinal  tract 
is  primarily  involved.  There  is  no  organism  which  may  caose  so 
extensive  destruction  of  the  abdominal  viscera  as  the  actinomyces. 
Adhesions  and  abscesses  are  conspicuous  features  of  the  lesions. 

The  actinomyces  gain  access  to  the  stomach  along  with  f«nid, 
sitber  animal  or  vegetable,  most  wmmonly  the  latter.  Neither 
the  gastric  juice  nor  the  Inle  appears  to  have  any  very  decidedly 
bumful  effect  upon  the  fungus.  Once  having  |)enetrated  the 
macnen,  two  modes  of  pnigression  are  jjossible :  first,  a  superficial 
inrolvenieut  of  the  mucosa  ;  second,  a  penetration  into  the  deeper 
stmctures  without  leaving  behind  any  demonstrable  defect  in  the 


Intestinal  actinomycosis  usually  appears  first  as  a  i^mall  notlule 
in  the  snbinoooea,  which  undergoes  degeneration  at  its  et^ntre  and 
picaently  gives  rise  to  a  small  ulcer.  In  certain  instances  the 
nleefs  heal,  leaving  irregular  pigmented  scars. 

Among  the  secondary  lesions  of  alxlominal  actinomycosis  those 
of  the  liver  are  the  most  frequent.  From  50  to  60  per  cent,  of 
the  abdominal  cases  originate  in  the  caecum  and  appendix ;  less  fre- 
4|nently  the  disease  starts  in  the  rectum,  stomach,  or  small  intestine. 

In  many  eases  the  onset  Is  quite  sudden — csitarrhal  disturbance 
of  the  intestinei  diarrhoea,  vomiting;,  or  cousti|iation.     In  other 
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cases  the  sytiiptntus  {simulate  those  of  recurring  ajti>endieit]s.  The 
initial  M'mptonis  may  last  for  weeks  or  months.  The  second 
jKM'iiKl  of  the  djswise  is  cltanicteri/.efl  Ity  tiinutr-fnrmatiftn,  wliioh 
is  j^enerally  in  the  ri^ht  iliae  or  iinihiliesil  i-egtiHL  The  tumor 
fHitline  is  usually  iiicIeHnite  ami  irregular.  Pain  is  common, 
loiter,  sui'tening  of  tlic  iiifiltnitcd  portions  takes  jilaee,  leading  to 
fistulous  formation,  and  the  surnmmliiig  skin  assumes  a  bhii.-h- 
vinlft  tint  whieli  eliangej?  to  a  slate  eolor  from  ctMitre  towanl  the 
periphery*  According  to  some  observers,  thLs  appearance  is  suffi- 
ciently cliaraetcristic  to  excite  sa«ipicion  of  aetinomyeosis.  Sjx>n- 
taneouH  reco\'cry  «s  |iossil>le.  The  prognosis  is  vai'iahle  ;  it  is  Ik'sI 
in  those  ciises  wliich  are  amenahle  to  surgical  treatnieut,  and  it 
is  for  this  reason  that  the  prognonis  i«  more  favorable  in  abdominal 
than  in  thoracic  cases. 

Skin  ami  Bruin. — Actinomycosis  of  these  tissue*!  is  rare.  In 
the  skin  the  lesiftn  simulates  tubopculosis.  The  cerebral  types  are 
generally  jmst-niorteni  findings. 

Treatment.— Tliis  is  largely  surgical.  If  the  foci  of  infection 
aui  be  corji[>lete!y  removed,  rtiHJVery  may  l>e  expected.  In  tlie 
majority  of  instancx's  this  is  not  possible,  and  jiartial  removal  with 
the  aduiinistmti(tn  of  large  doses  of  potassium  iodide  constitutes 
the  Ijcst  treatment. 


CHAPTER  V. 

TUMORS. 

The  word  tumor  often  is  used  by  the  clinician  in  a  general  and 
imletinite  way  to  designate  any  abnormal  swelling  of  circumscribed 
extent,  without  reference  to  the  cause  or  precise  character  of  the 
lesiiin.  Etymology  justifies  this  use;  but  custom  has  narrowed 
its  application.  It  is  therefore  proper  to  restrict  the  meaning  of 
the  term,  so  that  by  its  use  we  may  denote  any  circumscribed  new 
grtjwth  of  tissue,  derived  from  some  pre-existing  normal  body- 
tissue  by  proliferation  of  its  constituent  cells,  which  shows  greater 
or  less  departure  from  the  typical  structure  and  functions  of  the 
parent  tissue,  which  ser\'es  no  useful  puqwse,  and  which  generally 
is  not  restrained  within  definite  growth-limits.  Tumors  are,  then, 
inde|)endent,  or  as  Thoma  characterizes  them,  "autonomous," 
new  gn>wths.  They  may  arise  in  any  tissue  the  cells  of  which 
are  ca|Kil>1e  of  repnxluction,  and  the  smaller  blotnlvessels  of  which 
are  competent  to  nourish  the  newly  developing  structure.  The 
pnicesses  of  cell-divisicm  and  of  development  of  new  bloodvessels 
are  in  general  similar  to  those  of  normal  tissue-growth,  r^:enera- 
tion,  ami  repair.  The  finer  details  of  nuclear  division  by  kar}'o- 
mit4isis  are,  however,  frequently  atypical,  and  the  (*ellular  growth 
often  shows  an  exuberant  development  well  expressed  by  the 
word  *'  lawless."  The  cells  eom|)osing  tumor-growths  are  largely 
sjibjtvt  to  heretlitj',  and  hence  the  histolog\'  of  a  given  tumor 
usually  enables  us  to  determine  its  tiss!ie-|xiternity. 

Classification. — This  is  lx*st  base*l  for  pn'sent  pnr|)<)ses  u|)on  the 
moq>hol«»gic  and  physiohigic  characters  of  the  tissues  of  which 
they  are  comijosi**!,  as  follows  : 

Coniiei'tire-fiiotue  Type.  3Iu^cl('--ti>o<uc  Tifpe. 

f"ihn>ma-  Leiomyoma. 

Myxoma.  RhalKloniy<  »ma. 

Sarcf>ma. 

P^nilothelioma. 

Liixtma.  ^^        ..         ^ 

(  nondroma.  x^  ' 

Osti-oma. 

(flioma. 
Ynsrulnr  Titijtue  Type.  Einthrlidl  TIfsiir  Tnpe. 

Angioma.  Adenrmin. 

Lymphangioma.  Carcinoma. 
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In  addition  to  these  there  are  certain  complex  new  growths  of 
ODMgcnital  origin  eontiiiniiig  a  variety  of  tissues^^  such  as  \mlr,  bone, 
muscle,  glaiid>,  etc.,  which  are  habitually  referred  to  ajs  teratoma. 
Still  another  class  of  tumors  of  placental  ftrigin  we  desip;nate 
dofkiuoiiui ;  and  if  connx>sed  of  tissue  like  that  of  the  adrenal,  as 
hypemej^tromay  etc.  Tumors  may  further  l>e  dividwl  into  mini 
and  cy^iCf  or  according  to  their  clinic^  manifestations,  into  benign 
and  maUffnant. 

Morphology. — Tiunors  var\*  c«>nsiderably  in  size  ;  they  may  be 
so  snial]  a*  to  be  scarcely  visible,  or  they  may  attain  enormous 
size,  as  sometimes  is  seen  with  ovarian  tumors.  Variations  in 
shnpe  are  well-known  features  of  tumors  ;  some  are  nrjdiilar,  some 
|K»lyp<iid,  and  others  jiapillary,  tuberous,  fungoid,  etc.  Different 
tumors  poss*-ss  ditFcrent  dt^rees  of  eotisitdencif.  While  some  may 
be  hanl,  others  are  extremely  soft ;  and  still  others  preseut 
gradations  between  these  extremes.  Ma-^t  tnmors  are  white, 
grayish*  or  pinkish  in  cctfor ;  but  many  show  mixtures  of  these 
or  other  color,  such  as  black,  as  in  the  case  of  melanotic  sarcoma. 
The  relation  of  the  tumor  to  the  surrounding  tissue  is  often  a 
matter  of  impctrtjince,  esj>ecially  to  the  host.  Many  tumors  are 
sharply  septinite*!  from  the  surrounding  tissue  by  a  ca;j#(f/<',  which 
may  be  thick  or  thin.  Other  tumors  are  intimately  blcodetl  with 
the  neighboring  tissue,  so  that  it  is  imj>ossible  to  differentiate 
sharply  between  the  tumor  proper  and  the  normal  tissue.  The 
tnmor-t issue*  arc  subject  to  various  degenerative  changeSf  such  as 
gangrene,  pigmcntatiou  ;  or  they  may  become  fatty  and  C3»ieifitHl, 
In  addition  they  are  prone  to  inflammation,  with  tlie  formation  of 
granulation-tissue,  abscesses,  etc.  Tumors  may  be  single  or 
multiple.  Some  grow  with  extreme  rapidity,  while  in  others 
growth  is  slow.  The  growth  is  c^Tntrolled  largely  by  the  character 
of  the  tumor-tissue  and  its  bhwxl-supply.  In  some  the  growth  is 
ceniralf  while  in  others  it  occurs  lately  at  the  surface — yteriphertd 
growih.  All  tumors  are  not  Hmite<l  to  the  region  of  their  origin, 
for  many  of  the  tumor-elements  may  be  disscminatcHl  to  various 
portions  of  the  body — mdmiatsift — giving  rise  to  the  development 
of  im-toMaiic  or  futcondary  tumors.  Metastasis  occurs  either  through 
the  bloo<lves.seJs,  as  in  sarcoma,  or  through  the  lymph-clmnnels,  as 
in  carcinoma,  ^f  et&'^tasis  is  one  of  the  most  striking  features  of 
malignant  tumors. 

Histologic  study  shows  that  tumors  are  comi>osed  of  a  variety 
of  tissues  more  or  less  closely  resembling  those  normally  present 
in  the  body.  Some  contain  but  a  single  type  of  tissue  (fibroma), 
whereas  others  may  contain  two  or  more  tApes  of  tissues. 
Such  tumors  are  designate*!  by  the  use  of  compc>und  names — e.  g., 
chondpo-sarooma,   adeno-fibronia,    etc^     Besides  the   tumor-cells. 
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fCXifliB  a  sapporting  f^>un<I-sulistance — «froma — in  mme  in- 
ftenoes  carrying  the  bl<Hj<l-vev4els  and  lymph-vesjieK  It  may  be 
imereeUalar  or  arrauged  aruuod  groups  of  cells.  Elastic  tissue 
and  nerves  have  also  been  demonstrated  in  tumors.  Blood-vessels 
and  lynipb- vessels  in  various  phases  of  development  may  be  seen. 
In  certain  rapidly  growing  neoplasms  this  devel<»pment  may  be  so 
imperfect  as  to  amount  to  little  more  than  channels  between  the 
tumor-cells. 

MaJignanfy. — The  presence  of  tumors  in  the  bo<ly  has  a  variable 
fl^mficanoe.  Clinicjilly  tumors  are  n^rded  its  benign  or  mulig- 
aant.  Formerly  the  latter  class  were  grouped  un<ler  the  clinical 
term  "  cancer  ^' ;  but  it  is  now  known  tliat  other  new  growths 
may  be  included  in  this  class.  Opinion  as  to  the  malignancy  of 
a  tnaior  is  based  upcm  its  tendency  to  invuile  other  tissues  by 
periplieral  growth  or  metastasis,  by  its  tendency  to  recur  after 
remo\'aly  and  by  its  interference  with  the  general  he^iltli  of  the 
iadividttal. 

Btiology.' — ^The  subject  of  the  causation  of  tumors  is  a  complex 
ooe,  regarding  which  we  know  very  little.  It  is,  however,  known 
that  certain  conditions,  such  as  age  and  traumatism,  predl«*j)f*>«  to 
the  development  of  tumors.  It  is  common  knowledge  that  carci- 
Bamata  are  UKtre  apt  to  occur  in  advanced  lile  than  in  the  young, 
and  that  the  latter  arc  espei'ially  liable  to  sarcoma.  Females  are 
OMNK  mlject  to  malignant  disease  than  male^^.  Heredity  is  said 
to  minewce  tumor-growth.  Oihnheim  a-ssumtnl  that  tumor-for- 
mation could  be  attributed  to  embryonic  cell-displacements.  For 
a  certain  class  of  tumors,  such  as  teratoma,  this  theor>'  offers  a 
aatiefibctory  explanation  of  their  genesis,  but  when  applied  to  the 
larger  class  of  tumors  it  is  found  inadi'qtiate.  There  h.is  of  late 
years  been  much  diijcussion  with  reference  to  the  relatiom^hip  of 
micro-organisms  to  t4imor-developraent.  No  satisfactory  demon- 
atatson  of  their  ability  to  induce  tumor-formation  has  yet  been 
brought  forw  ard. 


SFECIAL    VAEIETIES    OF   TUMOSS. 
Fibroma. 

The  grofls  and  roicroecopic  features  of  fibmma  resemble  those 
of  oownective  tissue.  They  may  be  hard — -jibnfnia  dunim  ;  or 
thqr  may  be  soft — -Jtbrrima  wrtlU,  Genendly  they  are  circnm- 
aerlbed  maases,  fre<|Uently  encapsulated.  They  vary  in  shape, 
aometimeB  growing  as  {Kipillomatous  masses  or  as  ftolypi,  as  .seen 
in  the  noee,  or  they  may  be  diffuse.  Many  of  these  growths, 
CHpedally  the  firmer  ones,  present  a  white  surface  in  which  the 
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fibrous  strands  may  Ix*  !H?eii  interlacing  in  varions  dirwtions. 
Fil)n>ma  may  owiir  {inywbfre  in  tin-  IhkIv,  but  is  i\>uml  espt'- 
ciaJIy  in  the  skin,  i>eri()>tt'mn,  fascia,  litems,  and  iiunnniary  ;r].ind. 
Tliese  tumors  may  be  siutrle  ar  multiple.  Tnmtjrs  (if  tins  class 
are  usiitdly  of  slow  growtb  and  do  not  ^ive  rise  to  tme  metastasis. 
Micro.seojiicjilly  Hbromata  consist  of  connective  tissue  showing 
variable   pruportiouji  of   celbdar  e!cnK'Ut^.      The  bard    varieties 

Fui.  7. 
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Deuce  fomi  <ft  ii!ir"iiiji-  ><'<-nMU  iri'in  a  lUtrnmo  oi  ,!,■■  uurn  niiiUT.  The  tiitHrcellular 
tabttancL'!  is  very  t'litntiiut  uimI  the  cells  rnniprct»sfil.  Tlie  Ihtiit  nrf  must  nuiueroui  in 
the  nelifhburhund  ui  iho  narrow  vessel,  ci,  whkb,  tugether  with  a  liruneh^ia  cut  louKi- 
tadinally.    (Rlbberl.) 

show  few  cells  and  Ij1(kk1  vessels  ;  the  softer  ones,  on  the  Cimtrary, 
are  mitre  eelbilar  and  g^enecailly  have  a  richer  bbuid-siipply.  T!i<y 
often  i-oiitain  elastic  tissue.  Mucoid^  niyx<imat<tiis,  and  fatty 
changes  are  common.  Keloitl  is  a  foiTU  <>f  fibroma  which  develops 
in  seur-tissuc  after  injury  or  operation  (Fig.  7). 

Myxoma. 

Tumors  of  tliis  class  are  closely  relatetl  to  tlic  prece<ling  variety 
of  con ncctivcvt issue  growths.  A  pure  myxoma  is  unknown. 
Mvxoniata  are  rather  soft,  gelatinous  tumors  ctf  various  shajws 
aud  size.  The  outlines  are  well  define<l ;  and  when  growing  from 
mucous  membranes  they  form  polypi.  They  consist  of  stellate 
and  s[>fndle-sliape<l  connective-tissue  cells  ;  and  the  tissue-s|Miees 
are  tilleil  with  a  substance  rescndiliiig  umcin.  Their  ajipcarauee 
is  like  that  of  ccrt,'iin  o'deniatous  fibromata.  Myxomata  have 
been  fonnd  in  the  skin,  breast,  brain,  and  spinal  cord.  Most  of 
the  soft  naml  poly|>i  Iw-Iong  to  this  cla.«s ;  the  liydntiform  mole  is 
also  eonsiderwl  a  myxoma  of  the  chorionic  villi.  As  with  the 
fibromata,  growth  is  usually  .slow. 

Lipoma. 

The  structure  of  tumors  of  this  class  Is  like  that  of  ordinaiy 
a(lii»ose  tifisue.     They  tHiu.^isL  of  lueidi//'iL  often  lubutated  masses 
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V  *&!.  They  are  generally  soft,  sometmies  jwndulous  tumors, 
oAen  found  in  the  subcutaneous  tiivsue  alnrut  the  neck,  shouklerif» 
axilbe,  and  gnMns.  I>ess  frequently  they  are  found  in  the  kidneys, 
intestine,  anti  other  viscera.  Moi^t  of  them  are  single,  arc*  of  slow 
growth,  and  H:»raetiraes  follow  injury.  They  are  benign,  but  r»cca- 
siooally  cause  disturbances  by  pressure. 


Chondroina. 

This  groop  includes  tumors  made  np  of  hyaline  or  fibrrjcarti- 
falge.  On  section  they  have  a  cartilaginous  apitejirance  and  are 
oAeo  eucap8ttlated.  Areas  of  osi-ificatiinn  or  mut-oid  di'gcnemtion 
are  common.  They  may  arise  from  tissues  which  normally  con- 
tiitn  cartilage,  but  they  are  often  found  where  nf»ne  normally  exists, 
as  in  the  testifies,  bone,  par«>tid  gland,  mamniie,  etc.  JIultiple 
dioixiromata  are  occasionally  seen  on  the  hands  and  feet.  Grrtwth 
i«  slow  and  they  are  benign.  Very  ran?ly  metastasis  occurs. 
Mixed  forms  of  cartilaginous  tumors  are  common  ;  most  of  those 
in  the  parotid  and  testicle  belong  to  this  class. 


Osteoma. 

New  growths  composed  of  bony  tissue  are  grouped  under  this 
beading.  They  are  found  in  different  situations  eitlier  in  i'«n]ne<^ 
tion  witli  pre-existing  bone  »>r  indejx'ndont  of  it.  The  small  hard 
variety  is  usually  multiple,  while  the  softer  ami  larger  forms  are 
generally  single.  Osteomata  often  c<»ntain  ciirtilage.  Exo^fmes 
mre  bonr  tumors  growing  U{>on  the  surfaces  of  Inines.  The  name 
adenUoma  is  applied  to  an  osseous  growth  in  connection  with  teeth. 


Qlioma. 

Under  this  heading  are  grouped  certain  tumors  which  originate 
eitlier  from  the  neuroglia  of  the  brain  ancl  cord  or  from  the  trlls 
lining  their  cavities.  It  is  only  rarely  that  they  take  their  f»rigin 
in  tl*e  retina.  They  do  not  oft4?n  attain  great  size,  and  may  lie 
either  hard  or  soft.  In  color  they  resemble  that  of  the  tissue  in 
which  they  are  found.  Histologic  stiulii's  show  tliat  they  are 
oompoeed  of  neuroglia  tissue  often  assiMiated  with  tnie  ner\e- 
tbane,  sach  as  ganglion-<ielU  and  nerve-fibres.  Evidences  of  old 
and  recent  hemorrhage  are  common.  Growth  may  be  slow  or 
rfspid,  involving  the  brain  and  cord,  but  nrtt  their  membranes. 
lltomata  of  the  retina  are  generally  malignant. 
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Endothelioma. 

Neoplasms  which  sjiriiij^  from  eridotlieliuni  of  bltxtd-  and 
lyni|>h-vesr»clH  or  of  lymph -spaces  or  clfft.s  of  eonncctivc  tissues, 
iiiiil  the  jj^reat  serous  eavitiiis,  are  classed  in  this  grmip  (Fij^.  8). 
They  have  long  been  oonfu.setl  with  the  careinomata,  ehietly  on 
account  of  the  morphologic  rL-sernhhince  of  cpithcHum  and  endo- 
thelium. In  tlie  cudothcliotiiata  of  Idood-  and  lyniph-vcssel  origin 
it  is  often  jwissible  tn  trace  the  growth  from  the  endothelial  cells, 

Fig.  8. 
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Endotliclii'mn  n(  die  ihyr**!.  In  thin  exatnpir  iiir  iruiolhelful  wIIb  of  the  lutnor 
(sprliiir  rr»>nY  tlie  L-iidfitbolium  of  the  caivniary  hltxMlvessels.  Various  Atagt-a  in  the  pro- 
lifpration  ai  thai  tlsHne  ttri-  reprcsentt-d  In  the  Hectu>n.    iLiuiachcr.) 

but  when  the  growth  dcjiarts  from  the  vessels  there  is  a  tendency 
Ui  alveolar  armngement  which  frequently  suggt»stfi  nircinoma. 
The  amount  of  stroma  may  Ik"  great  or  small,  and  can  frequently 
Iw  shown  to  W  intercelluhir  These  turnors  may  show  various 
ff>nns  of  degeneration,  espwially  those  of  the  jian>tid,  testicle,  and 
dnni,  which  may  contain  calcareous  and  laminated  deiTOsitions. 
TIr'sc  are  called  jmtmmonuiin  or  brain-sand  tumors. 

The  endothcliomata  are  now  regarded  as  varieties  of  sarcoma. 


Saxcoma. 

Growths  of  this  class  are  malignant  tumors  consisting  of 
embryonal  connective  tissue  with  intercellular  stnmui.  Their 
characters  vary  considerably  a?*  to  si/e,  form,  consistcnee,  rapidity 
of  growth,  etc.,  ac«'c>rding  to  their  origin,  structure,  and  other 
iwculiarities.  Smietimes  they  may  attain  great  si/.e,  as  those 
springing  from  bone ;  whereat;  others,  like  mdanosarcomata,  may 


SPECIAL   VARIETIES  OF  TUMORS, 


75 


be  qaite  small.  They  often  present  the  so-called  *'raw  Iwicon" 
apfieanmce,  and  may  appear  pink,  brown,  yellowish,  lilaek,  etc 
Evidences  of  hemorrhage  are  common.  As  a  class  they  are  soft 
tumors  and  often  highly  vascular,  although  hard  ones  are  not 
anoommon.  Necrosis,  as  well  as  macoid,  fatty,  and  other  degen- 
entions,  U  frequent,  often  leading  to  cyst-formation. 

Sarcomata  occur  with  great  frequency  in  childhtxxl,  differing  in 
tluB  respect  from  the  carcinomata  ;  they  have,  however,  btx'o  mU- 
served  at  all  ages.  Any  region  of  the  Utdy  may  bec«ime  involve*!, 
bat  it  i«  in  subcutaneous  areolar  tissue,  fai*cia,  bfvnes,  kidney,  peri- 
OAtetm[],  meninges,  lungs,  liver,  and  alimentary  canal  that  we  see 
them  mo!<t  often.  Pigmented  moles  are  favorite  starting-piints  j 
the  same  may  be  said  for  scars.  Part?  injure*!  by  trauma  often 
become  the  seat  of  sarot»ma.  Most  sarcomata  have  a  decided 
tendoMT  toward  metastatic  dissemination  by  way  of  bloodvessels. 
The  secondary  growths  may  occur  anywhere,  and  the  secondary 
tumors  have  the  characters  of  the  primar}'  neoplasm.  As  a  das-*, 
tliese  tumors  grow  more  rapidly  than  any  other  form  of  malig- 
Hut  growth. 

Fio.  9. 
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^ I  of  the  rtln.    The  growth  Is  an  Blveolti,-  ir..-.;-  found-ceU  sarcomm« 

.^  «*!!•  Chat  h*vc  undersrone  a  pifmentAnr  dt^gi^nerntion.    S<jme  of  these  cells 
laOflUMllpflpiient  that  the  evUular  constUut^nu  are  invisible.    (Ribbert.) 


TTie  flarooma  are  classified  chiefly  by  the  histologic  features  of 
the  tumor-cells  ivhich  compose  the  neoplasm.  There  is  one  group 
which  id  made  up  of  round  cells ;  these  are  the  rmmd-ceU  mrcomaia. 
In  the  same  way  we  have  the  ftjmuUf-i'ell  and  the  glant-cdl  snr' 
*€omaia.  If  they  contain  melanin,  then  the  term  vuianmtircoma 
is  applied  (Fig.  fi).     Saivomatons  tumors  sometimes  contain  cells 
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of  different  shapes  and  sizes ;  these  are  termed  mixed-cell  sarcfh- 
mnia.  FurthtT  divi.^iruis  art-  Htinctiriips  niiule.  BIoikI vessel 
development  is  often  abutidatJt.  In  the  very  rapidly  growing 
forms  they  are  frequently  nothing  more  tluin  channels  Ix'tween 
the  tumor-elements  with  or  withuut  endothelial  cell  lining.  Sneh 
ini|ierfeet  development  of  the  vessels  explains  the  fre(|uency  of 
heniorrlijige  in  tliese  tniuoi-s. 

Bound- cell  Sarcoma. — This  is  usually  a  rapidly  growing,  ollteu 
ene^ipstdated  tunmr  eomjwisetl  of  round  eelLs.  Two  subvarieties 
are  often  spoken  of:  the  Hmull  ronml-t'elt  and  t!ie  Imyf  ronml- 
ceU  fiareouKU  Tnnmrs  of  this  class  are  more  malignant  than  the 
spindle-cell  form.  As  a  iiile,  the  tumors  are  very  cellular  and 
contain  little  intereellular  stroma.  iS;H>me  of  them  present  an 
alveolar  arrangement — alveohir  sarroma.  Those  tumors  which 
show  a  ilislinet  reticulum  like  that  of  lymphoid  tissue  are  called 
Itfmplioiiarcoinit . 

Fig.  la. 


Exampli^  of  R  fii«hly  mall>nmnt  variety  of  spIndle-rc II  »«rrrtma.  Sarc<^ma  of  Ihe  wteni» 
wClh  ctvnl  luiolei,  hitiuiulinn  Bonn-whiil  spin<1k'-^Titt|"Hl  eeUs,  In  other  reswct*  Ihe  ehar- 
ncterof  the  Vunwr  reiieniblea  that  of  a  Mimll  nuimN^ell  sammm:  «i,  »•  nutljriious  llbrous 
tlsaue  of  tbe  uterus;  b.  sartroinataUH  tlHsui";  r.  blood vx-jisvlii.    (Vou  Kubklen.) 

Spindle-cell  Sarcoma. — This  is  one  of  the  most  common  forms 
of  sjircoma.  The  shajM^  is  nften  spheriwil  antl  the  euhrr  white 
or  grayish.  Siift  and  hanl  varieties  are  reeognizcHl.  As  eom- 
parfnl  with  the  miind-<"ell  sarcomata  their  growth  is  slow,  l>cing 
mem-  rapid  in  the  snfttr  ami  murr  cellular  onVs.  Foci  of  degeji- 
eration  are  common,  es|>ecially  in  the  hanh^r  tyj)es.     Many  of 
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them  are  oompttra lively  benign.  According  as  to  whcrthor  the 
cells  are  large  or  small  two  subdivisions  in  t\-pe  are  made : 
Inrge  «pindIe-<TU  and  mmtJJ  RpiiuUr-cell.  Bone  may  l»c  fnund 
— (W<«Marcom«r.  The  amount  of  intercellular  substance  Ls  greater 
than  in  tumors  of*  the  n>und-cell  tyjK\  CotTsiderable  MbnMis 
tissoe  may  l>e  awsoeiatixl  with  these  gn)\*lhs,  giving  rise  to  fihro- 
muToma.  The  deveb»pment  of  bloodvessels  is  usuallv  liniik'^l 
(Fig.  10). 

Giant-cell  Sarcoma. — There  is  a  class  of  .sarc«»ma  in  which 
gtaut  tvUs  are  conspicuous  among  the  histolngic  elements.  These 
an?  known  as  myi'loul  or  giaut-wll  sarcoma,  and  consist  of 
spindle  cells  or  round  cells,  or  both.  The  giant  cells  are  lai^ 
mnltinuelear  cells  of  variable  shaix*  an<l  size.  There  is  usually 
little  stroma  in  these  tumors.     New  growths  originating  I'rum  tlie 

Fuj.  11. 


W*.l 


i»1l'^<^ 


'  »^^  i  >rf«' 


I  of  the  superior  maxilU  :  epulis  :  a  Urre  pAot  cell,  with  niunerom 

i  BecUoa  of  ft  similar  wll.     Aaiijf  fr<Jin  xhe  ^&nt  cells,  the  ifTowth  1» 

^  •^odle-eells  and  %.  mculerate  amount  of  a  fibrous  intercellular  fubsUnee. 

'  WM  remored  from  a  man  forty -one  ft-an  of  a^:*,  and  wa«  of  slow  growth, 

tevlacatlaliied  the  adoe  of  a  tllbert  In  two  and  a  half  years. 

inlerior  maxilla*  especmlly  in  children — epuX\» — are  of  this  class, 
but  they  are  not  apt  to  form  metastases  as  do  the  other  varic^tits 
of  giant-oell  sarcoma.  Most  of  the  latter  forms  take  their  origin 
from  periosteum,  the  bone-marrow,  and  situations  like  the  thy- 
roid and  mamniarv  gland  (Fig.  11). 

Melanotic  Sarcoma. — Pigmented  tumois  containing  melanin 
belnng  to  tliis  group.  They  are  easily  recognized  by  their  color. 
Portions  of  the  tumor  may  be  black,  while  other  parts  may  be 
greenish,  grayish,  white,  or  pink,  or  show  evidences  of  hemor- 
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rbage.  The  vascular  supply  is  usually  rich.  Necrosis  is  goner- 
aily  sLHin  iti  the  ^ecimdary  tumur-niassej:,  I'.sjx-cially  in  tlie  liver. 
The  primjiry  tuiuons  originate  Avhere  pigment  in  present,  as  in  the 
tikin,  the  chnmid  of  the  eye,  niolet!,  ete.  In  rare  cases  they  may 
start  from  the  bone-niarrow  or  |>eri(>steum,  Mieroseripieally  two 
varieties  niay  he  rwoguizeil :  a  spitidle-eell  ty|M\,  to  which  those 
of  the  ehttroid  generally  behjng  ;  and  another  form,  with  an  alvco- 
hir  arrangement  and  ma«le  up  of  epithelioid  ee'lls.  Those  from 
the  skin  are  often  of  the  latter  variety'.  Melanosareomata  belong 
to  the  most  nialigmiiit  ehiss  of  tumors. 

The  pigment  consists  of  larger  and  smaller  |Mrticles  of  a  yellow- 
ish tinge,  which  are  for  the  most  part  stttiatetl  within  cells  or  alxmi 
the  bhxHivessels,  Tlie  nature  and  origin  of  the  pigment  are  uot 
definitely  kmiwu  ;  some  suppose  that  it  is  derived  from  bliMKl- 
coloring  substances.     Melaiuiria  has  heeu  observeil  in  these  cases. 

Cliloroma. 

This  is  a  greenish  pigmented  tumor,  iu  structure  like  a  lymjvho- 

Fareomsi,  and  originating  from  the  jHTiosteum,  especially  of  the 
skull,  vertebne,  and  humenis.  Tumors  <>f  this  class  form  phite- 
like  masses.  The  pigment  lies  within  the  tumor-elements.  The 
clinical  course  of  the  disease  is  like  that  of  lymiihosarcoma. 

Myoma. 

Tumors  of  this  group  consist  either  of  stripeil — rhahdmnyoma 
— or  uust ri  |mxI — laomtfom a — m usele-t issue. 

The  rhabdomyomuta  are  rare,  and  have  most  often  been  found 
ill  conneetiou  with  the  gen i to-urinary  tract,  esp*'cially  the  kidneys. 
Tliey  a}>jM'ar  generally  iu  childhood,  and  are  sometimes  uss(K'iate<l 
with  sarcomatous  tissue.  The  size  of  these  gniwths  is  small.  The 
cliaracteristtc  histologic  features  consist  in  the  presence  of  striated 
muscle-tissue,  of  smaller  size  than  normal  and  nither  irregularly 
arnrngetl. 

The  leiomyomatii  are  known  best  under  the  name  **  uterine 
fibrfiids''  (Fig,  12).  Many  of  them  are  of  very  large  size,  and 
they  may  l)e  single  or  multii)le.  They  are  usually  firm,  nodular, 
anti  (tf  whitish  ht  pinkish  color.  A  varbbie  amount  of  fibrous 
tissue  is  generally  present  in  them.  The  uterus,  es()e4'ially  after 
pulMTty,  is  their  chief  jHMut  of  origin  ;  less  frequently  they  tM?cur 
in  the  gtistro-intestiual  and  genit^Miriuary  tracts,  in  the  skin  and 
larynx. 

Microscopically  leiomyomata  consist  of  smooth  spindle-slmiM?d 
jDUscle-fibres  collected  into  bundJe^  irregularly  arranged  in  a  con- 
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ll|0«i  of  the  tuerm ;  <;  at»res  cut  tottidtadlnallr :  q,  cro»-eecUoa  of  fibres ;  b,  necroiic 

fibres. 
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necUve-tbsae  stroma.  Various  (lpgt^iit'mtif>ns  arc  common,  such 
ft^  rj'st^formation,  gangrene,  and  ealcificatiun.  Sarcomatous  meta- 
pfauaa  is  sometimes  observecL 

Tumors  chiefly  comj>ose«l  of  va^soular  elements  are  prou|M*<l 
under  thl*;  beadioj^ ;  those  of  hhxcttlvetvf^cl  origin  tis  furmniii/kutui, 
and  thf>sc  of  lymph-vessel  source  as  lyinphatujloma. 

Several  varieties  of  hteroangionia  are  recognized.  In  the  «u^e 
of  the  "port-wine"  skin  dir^-tilonitions  (hirth-marks),  or  lurviy  it 
10  doabtful  whether  there  is  formjititui  of  new  1>1«mx1  vessels  or 
not;  «<Mne  l>elieve  that  the  gnjwth  is  due  to  diiutsition  nr  hyjMr- 
trophy  of  bloodvessels  originally  present.  There  is  another 
viricly  of  angioma  which  oonsLsts  of  communicating  bhM»il-.-j»ac<.^ 
bouoded  bj  endothelium  and  connective-tissue  walls.  These  are 
known  as  ctirernoiM  angiomaia. 

The  baemangiomata  are  small  or  large,  of  a  bluish,  purple, 
Hf  jvddjai)  color^  and  sometimes  showing  pulsations.     They  bleed 
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eii.sily.  The  diflTuse  simple  angitmiata^ — miffimna  telangiectodes — are 
it-sually  iVniiRl  in  the  skin,  ef^|>efially  in  the  riHrion  r>f' the  iwvk  and 
luymtl.  They  are  mostly  of  cfnigmitul  ^irigin.  Tlie  «ivernini?i 
angidDiata  are,  on  the  otiier  hand,  generally  I'lumd  in  the  liver. 

Lymphangioinata  consist  of  growths  formeil  tithcr  of  dilat^il  or 
newly  developed  lynipli- vessels.  Apart  fntni  difiereiit^es  as  to 
tlieir  ettnteiits,  they  have  essentially  the  same  struetural  features 
as  the  angioniata  of  hlotxlvc-ssel  tffigin.  Thus  we  have  fifmph- 
atlc  telanf/iectam^  and  ixivcniotis  lympliangimna.  In  j^ome  instances 
cystic  fbrinatinn  n^sults — ctfutic  hfinphanf/ioma ;  whereas  those 
which  ooutaiu  chyle  are  termed  vhykimjioniata. 

Neuroma. 

In  the  strict  sense  a  neuroma  is  formed  of  proliferated  nerve- 
elements  pro{>er,  hut  the  term  ha.s  been  k>osely  used  to  inchide  all 
new  growths  containing  nerve-cells  or  nerve-fibres  in  a  fibrous 
matrix,  such  as  amputation-neuromata*  True  neuromata  are  rare, 
luit  tunior-maiises  containing  fibrous  tissue  and  oerve-elements  are 
fairly  common. 

Adenoma. 

The  adenomata  are  new  growths  of  epithelial  type,  derived  by 
proliferation  of  the  epitheliuoi  of  mucous  and  cutaneous  glaudis, 
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Adenoma  of  the  breast:  a,  glands  with  ri'Rular  epithilia  and  c-leur  lumen:  b,  stroma. 

X250.    (Schtnaus.) 

or    of  the    more    specialized    epithelium    of  certain    gland-like 

organs. 
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The  epithelial  proliferation  is  aooomponied  by  a  strictly  propor- 
twoate  or  even  an  excessive  development  of  a  vascular,  coniiective- 
tbene  stroma;  and  the  re&tiltiug  structure — when  the  tumor  is  of 
glandular  origin — is  compt>sed  of  new-formed  gkud-ripaccs,  of 
aciDom  w  tubuhir  type,  which  are  lined  by  a  single  ur  by  several 
mperposed  layers  of  epithelLil  cells.  The  epithelial  growth  shows 
oo  tendency  to  overstep  the  growth  of  its  supp<jrting  stroma,  and 
illy  preserves  a  fairly  typical  glandular  arrangement  (Fig.  13). 

There  is  no  invasion  of  neighb«jring  tissues  by  peripheral  infil- 
ttation,  and  no  habit  of  metastasis.  Cystic  formatiuu  is  oimraon 
and  quite  characteristic  of  certain  adenomata,  es|K^>cially  those  of 
the  ovan*.  The  adenomata  form  a  very  large  and  variable  class. 
On  the  one  hand,  it  may  be  difficult  to  distinguish  a  given  sjx^imen 
from  a  mere  regeneration  ttr  hy|)erf>lasia  of  normal  glaod-tissue ; 
oo  the  otlier  hand,  it  is  impossible  to  distinguish  ccrtiiin  ailcunmata 
from  the  maJignant  carcinomata.  The  finer  ilistiuctious  between 
the  iutemiediate  members  of  these  two  gnmps  cannot  be  expressed 
\rr  geneial  |m>positions. 

Oarcmoina. 

This  is  the  most  important  grctup  of  tumors  to  the  sur- 
geon. Carcinomata  are  neoplasms  of  epithelial  origin,  having 
aa  alve<»lar  arrangement.  Those  which  grow^  from  free  surfaces 
frequfrntly  appear  as  "cauliflower  growths"  of  variable  size.  In 
orgaas  they  more  often  are  norhilar  masses  of  white  or  yellow- 
lib  color.  The  growths  are  rarely  encapsulated,  although  frv- 
qoently  to  the  naked  eye  the  margins  are  sharply  ditrcrentiateil 
InND  the  surrounding  tissue.  As  they  Ijccome  rtlder  necrosis  and 
oloecition  are  apt  to  take  place.  Both  suft  aiul  hard  carcinomata 
occur,  the  firmer  ones  containing  more  stroma  than  the  softer 
varieties.  The  soft  forms  are  known  as  nwduUary  or  eiwephaloui 
Cttooers,  and  the  lianl  oue«  as  fihrocarcinoma  or  ttt^irrhun.  The 
oella  of  cc^rtain  carcinomata,  like  those  of  the  intestine,  may  form 
k  gelatinous  materiid  which  infiltrates  the  tura«»r.  To  this  variety 
name  carcinoma  gdcUinmnm  is  given.  Birch-Hirschfeld 
the  order  of  frequenc)*  with  which  carcinomata  arise  in 
ci«lMs«  as  follows:  uterus  (especially  the  cervix),  tlio  >kiu  (par- 
tknlarly  the  lower  lip),  the  female  iijamma\  the  stomach  {pyltiric 
end),  the  rectum,  cesophagus,  ovaries,  testicles  and  epididymis, 
vxtenial  genitals,  prostate,  urinary  bladder*  pancreas,  kidneys, 
hilc^ine,  thyroid,  bile-ducts  and  gall-bladder,  the  liver,  and  bronchi. 
The  metastatic  grr>wtlis  are  found  chiefiy  in  lymph-niKles,  lungs, 
[>neam,  pleura,  spleen,  kidneys,  and  <)sse«»us  system. 

Oirciiiomata  show  the  strongest  tendency  not  only  tu  local  recur- 
reooe,  bat  also  to  metastasize  in  distant  regions.     Extension  of 


Sfjimmom  reU  rairlnfmn  of  the  skin:  K,  £■,,  enilhelfal  rtmnds  with  round  cells 
ciutwardly,  flat  cell*  Inwirdly;  c,  cells  in  pcarla,  flBcwhtre  |irlckle  cells;  *%  ulroin*: 
b,  vessel.    X  2S0,    (Schmaua.) 

Di'prciicnitivT  oliiiii|[rt¥;  are  very  common.  Further,  tliese  jy^mwths 
prtxiuce  p)isoii<ms  products  which  impair  tlie  mtiierat  hejilth  t>f 
the  iiidiviiliial. 

The  mnjorily  (70  per  cent.)  of  careinnmata  cieciir  between  the. 
a^s  of  forty  and  seventy.  ITniler  fiftwu  years  the  disease  is 
scarcely   kqowp,    Tniiima   (inil  chronic   irritation   arc    inip>rtant 
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the  s<|Uamous  or  flat-cell  variety,  eointiionly  caller  1  cpitJivlioiiui ; 
ttwctrul,  the  riffiii(frir  rtif  fonn  ;  atitl  tliini,  tlie  f/httuln/ar. 

Epitbelioma. — TuDii>rs  of  this  elass  urise  ironi  mucous  or  eiita- 
ni^>us  surfaces  which  are  eovereti  with  S(|uanious<  ejnthcliiira.  They 
nre  gcnenijly  *^uite  fmn,  and  fretjuciitly  are  warty  ^rrowths.  the 
outer  jHUtious  of  vvlnrli  luay  Ixvome  very  liitniy  arul  haiti.  Kpi- 
theliotiiata  are  ob;<crve<l  most  conniKnily  at  tuner >cut<inecni5i  junc- 
tiiHJs,  like  the  lips,  iioHtriiw,  eyelids,  prepuce,  vulva,  etc.  The 
tou*:ne,  j>harynx,  larynx,  nud  <csc.>phagus  are  als<i  often  the  seat 
of  this  variety  of  ciiucer.  Under  tlie  niieroscojK*  an  ejiithclioma 
is  sc<Mi  to  eonsist  of  flat  epttlirlial  cells  of  various  shajies  arul  sizes, 
Coneentrie  masses  of  these  cells  showing  njorci>r  less  flegeiieration 
— ejiUhfiitd  pau'U — may  be  seen.  The  stroma  has  au  alveolar 
armnfrement.  '*  Prickle"  or  "spine"  cells  are  often  w>en,  giv- 
ing a  ilefinite  clue  as  to  the  nature  and  origin  of  the  epithelium 

{Fitr.Uj. 

Cylindric  Cell  Carcinoma. — Tumors  of  this  sort  originate 
froui  the  eylindrie  cells  covering  the  mucosa  of  the  digestive  or 
respinitttry  tract,  or  from  the  acinous  glands  of  thr  mamma.  Many 
of  them  start  from  the  cells  lining  the  tultular  glands  in  the 
stomach,  intestine^  rwlnm,  ami  utenis,  (iencr.dly  they  are  nift, 
and  as  tiie  growth  bect>mes  older  it  fret|uentl\'  undergoes  mucoid 
or  eolloifl  degeneration.  MicniscopicaUy  the  tumttr-mass  consists 
of  eylindrie  cells  in  alvi'<ili.  The  tubular  characters  of  the  n»>rmal 
tissue  arc  mon-  or  le.S'*  preserve*!.  When  pn»liferating  tulndcs  can 
be  ih-moustnitcd  in  tlie  museularis  mue<jsa>,  the  (diagnosis  of  carci- 
noma may  be  c^uisidered  established  ior  this  variety  (Riljbert) 
(Fig.  l;-i).  ^  ^  '  . 

Crlandular  Carcmoma. — This  group  includes  certain  more  or 
less  soft  tumors,  beginning  in  the  glanduhir  epithelium  of  such 
ot^ins  as  the  intestine,  juuiereas,  niammae,  thyroid,  kidneys, 
sidivary  glands,  prostate,  testicles,* and  ovaries.  The  neoplasm 
<'OUsists  of  glanduhir  epithelium  grouptxl  within  alveoli.  The 
lumen  of  the  normal  gland  is  usually  absent  ;  the  absence  of  a 
meinbrana  jmipria  will  assist  in  the  diagnosis.  The  histolugic 
features  are  sneli  as  to  produce  a  grcjiter  t>r  less  resemblance  to 
the  original  glandular  stnicture  from  wiiich  tliey  originate  ;  hence 
the  terra  adenocarciiKmm  has  often  Imh-u  applied  to  them. 

Decidttoma  Malignum. 

Decidnoma  malignum  is  a  tum<tr  which  develops  in  the  uterus  or 
Fallopian  tulxs  during  tubal  or  uterine  prcgnauf-y  or  aftiT  its  termi- 
nation. It  springs  frtmi  remains  of  the  decidua  (dceiihm  sert>tina). 
A  great  many  of  the  cases  have  been  associatoil  with  mole-preg- 


aod  irregnlar-shaiierl  ot-lls.     ^feti^tn^es  liave  Ijeen  foiiml  iu  the 
vagina,  labia,  and  remote  or^n.-*  (Fig.  lii). 

Cysts. 

It  19  €tislc>niar\'  to  classify  ofrtain  tttmors  iitiion^  the  cy.st*?, 
althtin^  ibev  are  ni^en  of  a  ditK'rr'nt  nature.  They  may 
rooglily  be  divided  into  two  proupi= :  first,  tho?e  which  «hveIop 
frooi   pre-existing    cavities;  and    see<»nd,   thg<?e    which    develop 
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independently  as  the  result  of  abnormal   processes.     The  cysts 

f>f  the  tirst  class  may  ht^  further  divided  into  r dent iou-ey ids  and 
ti'anmulation-Cifs(«.  The  type  of  the  ibniier  gr<)up  would  Iw  the  seba- 
ceoUH  cyst  or  wen.  Thoise  of  the  latter  grouj>  fi'equently  originate 
as  the  result  of  iiiflamniation  in  lymph -sjKicfs  or  wen^us  sues,  as  the 
cytitic  hygroma ta  of  the  ueck  or  iiydroceles  of  the  tunica  vagi- 
nalis. The  other  great  group  of  cysts  include  si>me  which  are 
the  result  of  degenerations,  such  as  occur  in  many  tumors,  and 
some  which  are  tbrmed  around  foreign  bodioj*,  parasites,  etc.  Tiu'n 
there  are  still  others  which  are  forinwl  by  prolifenition  of  tissue,  ii» 
whose  sfmces  fluids  aceumulate.  This  variety  is  illustnittnl  by  the 
ovarian  cysts.  Finally  there  are  the  congenital  cysts,  sueh  as 
those  occurring  iu  the  kithiey.  The  c<mtents  of  cysts  are  gener- 
ally rtuid — serous,  mucoid^  iir  colloid.  Moreover,  cells  in  various 
stages  of  degeneration  are  often  found.  Cholesterin-crj'stals,  pig- 
ment, caseous  material,  aud  calcare^ous  deposits  have  also  Iwi'ii 
observed. 

Teratomata. 

To  this  class  lielong  certaiu  tumors  which  contain  Iietcroge- 
neous  tissue-elements,  such  as  skin,  lx)ne,  cjirtila^e,  hair,  teiHh, 
nervous  tissue,  etc.  Occasit>nally  the  anatomic  rcpnxluctifjn  is  so 
complete  that  fetal  parts  are  plainly  recognizable.  It  is  obvious 
that  temtomata  include  tlKisc?  neoplasms  between  the  true  tumors 
and  congenital  malformations. 

Teratomata  arc  ordinarily  not  large  and  of^en  contain  fluid. 
Their  growth  is  usually  slow.  Cystic  degeneratiim  is  common. 
A  s<ift  yt'llowish  or  white  material,  cbnlestenn-crystals,  cjvitbelial 
cells,  ami  hair  are  otlten  found  in  them.  The  ovaries  and  testicles 
are  favorite  seats  of  teratoma.  They  may  also  be  found  in  the 
kidneys,  jiarotid  and  mammary  glands,  in  the  nw^k,  especially  iu 
the  region  where  gill-clefts  existcil,  and  in  other  situatiuns  in 
which  imjmrtant  embryonic  foldings  are  known  to  have  twrurrecL 
Many  of  the  (ifhn'ouiatouii  eyais  of  tlic  skin  belong  to  the  tera- 
tomata. 

Bernioid  cysts  are  among  the  most  common  of  the  various 
tcr.itonnius  tunntrs.  They  are  so  railed  lK»c:msc  they  c<aitain 
pnxlucts  of  epitlielial  proliferation — hair,  teeth,  etc.  Ilair  is  the 
most  frefjuent  of  the  many  cutantx>us  structures  in  dermoids.  It 
is  usually  fine  and  light  in  color.  Teeth  and  Iwme  are  frequently 
found  in  ovarian  dermoids.  Dermoids  may  l)e  found  in  the 
ovaries,  scnttnm,  regitm  of  the  sacrtnn  and  eoc<'yx,  at  the  inner 
and  outer  angles  of  the  orbit,  the  npper  eyelitl,  pjdat*'  and  pharynx, 
se-alp  and  duni  mater,  neck,  ri'ctum,  auricle  id'  the  «ir,  and  less 
fre(|Uently  in  other  situations. 


CHAPTER   VI. 


SHOCK  AND  ALLIED  CONDITIONa 


Shock. 

.  ^to  ft  VBflolt  of  painful  injury  or  strong  mental  emotion  a 
eoooBtioo  of  depression  results  which  is  calkni  shock',  the 
s^ptoms  of  which  may  vary  from  a  slight  fwlirig  of  weak- 
aoB8  aooompanied  by  nausea,  and  perhaps  a  tempomry  loss  of 
conscsoosneasy  to  complete  {xaralysis  of  all  the  vitiil  pnM-essej* 
re^alting  in  speedy  death.  In  general  it  may  be  stated  that  the 
de^;i«ie  of  shock  depends  upon  the  character  and  extent  of  the 
injury,  its  location,  the  kind  of  tissoes  involved,  the  amount  of 
hemorriiage,  the  tempenunent  and  mental  wmditiun  (►f  the  indi- 
TldcMd.  Thus  extensive  burns  and  scalds  protlutv  a  relatively 
gTBBtcr  degree  of  shock  than  other  purely  superficial  injuries; 
aeveie  cnishes  invoKing  all  the  tissues  of  an  extremity,  and  in- 
jnries  involving  large  areas,  cause  more  shcK?k  than  wounds  and 
lacerations  limited  to  the  soft  tissues  an<l  covenug  only  a  limited 
extmt  of  the  body.  As  loss  of  blocxl  alone  will  produce  a  con- 
dition very  similar  to  shock,  it  is  evident  that  injuries  assot^iated 
with  any  wmsiderable  degree  of  hemorrhage  will  he  aeenni|Kmiixl 
by  more  profound  shtx-k  tkm  bl<KHllcss  injurits  of  the  same  extent 
ami  character.  Individuals  jmssessing  higlily  developeil  nervous 
ocganizations,  as  a  rule,  react  more  to  slight  injuries  than  the  more 
phlegmatic,  and  in  such  persons  the  antieipjition  af  injury  or  jKiin 
Will  often  greatly  accentuate  the  resulting  symptoms  ;  as,  tV»r  ex- 
ample, a  highly  nervous  diough  otherwise  hwilthy  and  vigf^rous 
nm  will  often  faint  at  the  sight  of  a  drop  or  two  of  bliHid  during 
a  vaccination,  whereas  another  individual  will  Ix^ar  without  the 
sdightest  evidence  of  shock  a  severe  trauma  or  painful  surgical 
opentioii  without  auu'stiK>sia. 

Altboogb  the  condition  known  as  shock  has  been  recognized  for 
eeoturies  by  surgeons,  and  much  has  been  written  on  its  preven- 
tioiiy  symptomatohjgj',  and  treatment,  yet  until  quite  recently  little 
Ht  nothing  wjis  known  deiinitely  regarding  its  tnu'  nature.  Goltz, 
of  Stnisbui^,  was  perha|»s  the  first  to  recognize  the  imjx»rtanix*  of 
vasomotor  paraly^^s  as  a  ctansative  agent  in  t^ock,  when  in  1870 
be  made  the  experiment  of  tapping  the  mesentery  of  a  frog  with 
tlae  handle  of  a  scalpel,  and  noted  temporary  cessation  i>f  heart 
action  followed  by  a  greatly  dimiuished  output  of  bl«io<l  into  the 
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aorta.     Other  writers,  including  Eisemann,  sought  to  explain  the 

phenomena  of  shock  on  the  thiMiry  that  the  functions  of  the  brain 
were  impaired  by  aua?mia  caused  by  contraction  of  the  bUxxl- 
vessels ;  while  Blum  and  others  attribut«l  the  symptoms  to  a 
reflex  irritatiftn  of  the  pneumogiistric  nerve  cimsing  diminisheil 
heart  aeticai,  Fisher  taught  that  as  a  result  uf  va^somotor  [paral- 
ysis hirji:e(juantities  of  IiIcm.mI  accunuilattwl  in  the  larger  veins,  es|x^ 
cially  the  abdominal,  and,  a.s  a  consequence,  the  hmrt  and  other 
|>ortion8  of  the  vascular  syj^tem  were  c(tmparatively  empty,  a  con- 
dition similar  to  that  eaui?ed  by  exttnisive  hemorrhagi-s. 

CVilc,  in  his  masterly  essay,  eutitled  Ait  Exjjerhnenfal  Research 
into  Surr/iad  Shtx^k,  has  yhowii  that  all  of  these  elements  may  be 
present  in  a  given  csise  of  shock.  His  ciirefully  conducted  ex|)eri- 
meiits  have  conclusively  dem< mstratc<t  that  as  a  result  of  severe 
mechauicid  injury  afferent  impulses  are  crmveytxl  to  the  brain  by 
the  scUHir\-  nerves  and  give  rise  to  eifcrent  iiijUucuccs  which  cause 
embarmssmeut  of  respiration,  a  diminution  or  arrest  of  hwirt 
action,  atid  a  disturUniw  of  vasomotor  control.  While  all  of 
these  factors  nw  present  in  t^ses  exhibiting  evidem-es  of  any  con- 
siderable amoiuit  of  shock,  injuries  in  certain  rt^ions  of  the  body 
seem  to  result  in  accentuati<Hi  of  one  or  more  of  these  factors  ; 
as,  for  example,  injuries!  t<t  the  interior  of  the  larynx  and  of  the 
thoracic  «ivity  cause  striking  evidences  of  respiratory  failure; 
injunes  of  the  nude  genital  organs  and  tniuma  cif  the  |>erirardium 
or  adjacent  |xtrtit>ns  of  the  diaphnigm  ciiuse  irregularity^  weakness, 
or  arrest  of  the  heart  action  ;  while  irritation  of  the  jxTitoneum, 
e*i|K'cially  that  jvnrtion  covering  the  small  intestine,  gives  rise  to 
marked  dilatatinn  of  the  splanchnic  veins  and  consefiuently  lowered 
bhHMl-pressure,  In  a  large  miudx-r  of  (Vile's  exjuTiments  it  was 
fotnifl  that  the  tirsf  effi'<'t  «)f  a  given  tniuma  was  a  rise  in  the 
blo(Ml-pressure,  which  al'tcrwaixl  gradually  fell  tit  the  nonnal  or 
below.  If  the  exjK'riment  was  rep-ate+l,  the  prelim inar)-  rise  was 
less  niarkc<l  and  the  tall  was  grt»ater  in  extent.  AlU-r  re|x'ate<;l 
applications  of  the  injuring  force  it  was  ftbservetl  that  the  |vrelimi- 
nan'  rise  did  not  tK'eur,  but  that  a  pnigressively  hiwering  bltKnl- 
pressure  result^nl.  Injury  of  certain  highly  oi'ganized  tissues,  as 
the  interior  of  the  larynx,  the  brain,  the  testicle,  and  the  aUlominal 
viscera,  was  ttften  followed  by  a  rapid  tall  of  bhxMl-pressure  with- 
t>nt  the  [trcliniinary  rise. 

From  these  i>bservations  it  woidd  seem  probable  that  the  imme- 
diate* vfiU't  of  a  [jainful  trauma  is,  in  certidn  instances,  a  stimu- 
lation of  the  vasm-oustrictor  centres  ;  that  continutnl  or  reiM-iilnI 
stiundation  of  these  centres  results  in  exhau^tiini  aud  final  paralysis. 
In  other  tttstanf^'s  the  primary  eil'wt  is  <ine  of  piircsis  or  pandysis 
of  the  vasimiot^ir  me<*hanism.     Crile\s  experiment*!  also  pn>ve  that 


the  integritj  of  th«  circulation — that  is,  the  maintenance  of  the 
blocKl-|>ressiire — clependi^  in  large  measure  upon  the  reenlarity  and 
fofioe  cJf  tl>e  heart's  action.  The  output  of  the  heart  in  torn  4*^ 
peods  upon  the  prei^sure  in  the  vena  cava  ;  tlie  venous  pR'>?.nre 
drpends  upon  the  inte^ty  of  the  va.somotor  mechanism.  Tluiii 
aojr  ^eot  which  produces  weakened  heart  action,  vasomotor 
paresis,  or  a  diminiiihed  venous  bloixl-pressure,  will  favor  the  o<xur- 
fvnne  of  all  ol*  thc!se  factors.  When  thL*  contlition  is  present,  it  is 
obvious  that  ctim|iftrjilively  little  blood  is  in  circulation,  the  greater 
balk  bein^  stored  in  the  jwiralyzetl  and  dilati'd  venous  system. 
As  A  result,  the  supply  of  oxygen  to  the  tissues  is  greatly  dimin- 
ished^  and  the  etfect  of  this  on  the  central  nervous  system  is  to 
pfodoce  im|wimient  or  cessation  of  all  of  its  functions. 

The  efiect  of  lessene*!  blrHnl-pressure  on  the  respimtion  is  strik- 
ingly apparent  in  many  of  Crile*s  experiments.  Whenever  an 
injttrr  resulted  in  marked  vasomotor  paresis  the  respirations 
became  shallow,  irregular,  and  often  ceased  entirely,  reejoirin^ 
aitifidal  respiration.  In  90  out  of  1 03  experiments  respir.itor\'  fail- 
ure was  the  immediate  cause  of  death.  While  the  belief  is  very 
geneta]  among  the  profession  that  in  shock  the  chief  danger  lies  in 
bnirt'failure,  Crile  has  shown  that  in  all  prolMbility  the  h«irt  is 
tlie  one  factor  most  to  be  depeude«J  up»n  in  this  c«»ndition.  The 
appvcflt  weakness  of  the  heart  is  not  so  much  <lue  to  exhausted 
heart-muscle  as  to  the  fact  that  the  amount  of  fluitl  in  its  cavities 
M  eo  reduced  that  it8  output  is  necessarily  small,  and  it^  rapid 
[actioo  is  an  effort  to  increase  this  output  and  nuse  the  bliMxl- 
jmssitrp.  Tliis  Is  abundantly  proveil  by  the  prompt  restorjtittn 
of  ftmction  oftien  seen  as  a  result  of  intravenous  saline  infusion 
whJKNit  any  other  stimulation. 

Sodcien   irregularity  and  weakness  of  the  heart's  action,  with  a 

Slid  and  exaggerated  fall  of  the  blo<Kl-pn*ssure,  rKX":jsionally 
low  certain  grave  injuries,  which  can  rmly  be  explaint-^l  by  a 
^Mtnmg  inhibitory  reflex  v:igal  influence.  To  this  condition  the 
.  term  c«Jiap»t  is  generally  applied. 

Oaaaea. — Shock  may  be  causeti  by  any  agency  producing  a 
^  TiokBt  impression  upon  the  ct»utral  nervous  system  thnni«5h  the 
flie£aiii  of  the  ner\'es  of  sensation  or  special  sense.  The  «KX^ur- 
ivnoe  of  STDOOpp,  or  even  death,  has  frequently  been  obser\*ed  to 
follow  siome  violent  emotion,  hearing  had  news,  or  witnessing  a 
bomblc  or  rrv<»lting  sjK?ctaclc.  M'ith  these  causes,  however,  the 
fOl^^n  has  little  to  <lo.  Surgical  slirH'k  in  the  great  majority  of 
iiii4aiiov  is  caused  by  IxKiily  injury-  the  result  of  trauma  or  surgir-al 
fopefation.  In  both  of  these  conditions  hemorrhage  may  play  an 
part,  and  in  the  latter  the  depressing  influence  of  the 
may  auld  a  potent  Ikctor. 
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Regarding  the  conditions  which  favor  the  occurrence  of  shock, 

it  may  be  ntatcd  in  j^^eneral  that  lowonnl  vitiility  fn^n  any  cause, 
and  an  alniorrnally  impressionable  nen'uus  yvsU-'m,  arc  the  cnndi- 
tifnis  ill  wljieli  a  severe  degree  of  shock  may  l>e  expeeteth  Tims 
infancy  and  old  age.  wasting  disease,  malnutrition,  exhaustion 
i'lrtm  suffering  or  pruionged  physical  effort,  chronic  toxaemia  from 
alcohol,  drugs,  unemia,  tuhiTCidihsis,  syjihilis,  etc.,  as  well  as  con- 
ditions of  neurasthenia,  hysteria,  and  fright,  are  to  he  rcgardcil  as 
I)rtKlis])osing  factors  in  this  condition. 

Crile  has  shown  that  injury  or  even  irritation  uf  ctTtain  reginns 
of  the  IxkIv  gives  rist^  to  a  far  gn'atcr  degree  of  slvoek  tliati  more 
severe  trauma  elsewhere.  In  general  the  rule  holds  gexxl  that  '^the 
more  sjx^cializeil  and  abundant  the  ner\'e-snpp]y  to  a  jKirt,  the 
mf>re  will  it  coutriirut*'  to  the  prfwlnction  of  shwk  when  suhjwttHi 
to  injur)'."  He  fountl  that  eomiwratively  slight  injury  to  tlie 
mucous  membrane  of  the  interior  of  the  larj-nx  prfMhiced  sudden 
cessation  of  respiration,  cardiac  weakness,  and  a  rapid  decline  in 
the  blcKMl-pressure,  even  when  the  animal  was  under  general 
aujcsthesja.  After  division  of  the  snjieriiir  la^yngc^al  nerves  or 
ctK-ainizjition  of  the  j>arts  these  etfect.s  were  not  api»arent.  Direct 
[iressure  on  the  heart,  jierieiinJiiim,  and  great  vessels  pnxiueetl  great 
irregularity  and  weakness  nf  the  heart  ami  a  lowering  of  blocnl- 
pressnre.  Tapping  the  under  surface  of  the  diaphragm  etmsed 
marked  respiratory  disturliance  and  Ciirdiac  weakness.  Injuries 
of  the  brain,  spinal  cord,  testicle,  lung,  upper  segment  of  the 
intestine,  and  mesentery,  atul  manipulation  in  the  region  of  the 
pylorus,  gall-ldadder,  and  dntxlenum,  all  t-ause<l  an  exaggerated 
degnr  ol'  shtK-k  ;  wliile  injurif^  of  the  pelvic  organs  (espc<'ially  in 
the  female),  of  the  liver,  spleen,  and  kidneys,  gfive  rise  toc*>ni{»ara- 
tively  little  distnrlianee.  Incisions  or  wounds  in  the  skin  gave 
rise  to  a  ftir  greater  degree  of  slux'k  than  such  ityurici?  in  the  mus- 
cles, tendons,  fatty  tissues,  and  fasciie,  Injun^  of  or  even  traction 
upon  nerve-trunks  was  ae(X)mj>anie<l  by  ecmsiderahle  systemic  dis- 
turbance ;  while  injuries  of  the  txjnes  and  large  joints,  when  un- 
accompanictl  by  nerve- lesions,  prwhiced  little  reaction.  When  the 
animal  was  in  a  condition  of  slux'k  from  rejx^ited  trauma  or  had 
recently  passwl  through  such  a  e*)ndition,  it  was  found  that  further 
injury,  even  of  nuKlerate  degree,  was  acc<m»panied  by  a  hnvering 
of  the  blo<Ml-pressui*e  that  was  wholly  out  of  proportion  to  the 
degree  of  injury,  and  from  which  reaction  was  very  much  delayed 
or  nhsent. 

Symptoms. — These  vary  in  proportion  to  the  decree  of  injury 
anil  the  susceptibility  of  the  patient.  In  miki  cases  the  pitient 
complains  of  a  feeling  of  weakness,  slight  nausea,  and  giddiness. 
Tlie  face  is  pale,  the  extremities^  cmd  and  often  l>athe<l  in  jx'i'spira- 
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lion,  the  poise  is  weak,  and  there  i^  a  tendency  to  syncope  if  he  is 
in  the  upright  ptisition.  In  severer  cases  there  may  be  a  teni|K»rary 
loss  of  cunsciousness  ;  the  patient  i^i  unable  to  ^it  tip,  lies  quietly, 
mod  takes  little  or  no  interest  in  bis  sun>jun«liiig^s ;  will  answer 
questions ;  does  not  complain  of  {xitu  :  and  ti^ks  only  to  Ix*  let 
alone.  In  tin?  severer  cases  consciousiness  is  almost  entirely  suj*- 
pended  ;  the  face  is  expressionless  ;  the  eyes  are  fixed,  the  pupils 
dilated,  reacting  jtlowly  to  light ;  there  is  no  apparent  suffering 
even  tbd^  a  ixjrtion  of  tlie  trunk  may  be  exteui^ively  niai»irK'<l 
or  an  extremity  crushed.  The  siiriaee  of  the  b<Mly  is  oild  and 
moist;  the  pul>c  is  rapid,  irregular,  c« impressible,  and  extremely 
weak  ;  the  temperature  h  subnomml ;  the  patient  makes  no  effort  * 
to  oiove^  but  lie^  in  any  |wsition  in  whieh  he  is  ]ilaee<l.  Vomiting 
mar  occur,  and  in  alcoholics  tremor  ami  delirium.  Exeeptitmally 
in  the  severes^t  cai*es,  restlessness  and  tlelirium  may,  in  non-aleo- 
bolics,  be  the  most  prrimineut  symptoms.  These  c«inditi«jns  retider 
the  prognosis  extremely  grave. 

Shock  and  hemorrhage  have  so  many  symptHuis  in  eoninion 
tliat  it  Is  often  dittienlt  or  iniiH>ssible  to  make  a  tliHrrential  diag- 
OQfiiB.  The  question  may  be  a  serious  one,  esj)ei'iaUy  afier  ftpeni- 
tiona,  as  it  is  most  important  to  kn«>w  whether  a  given  condition 
of  weakness  Is  due  simply  to  shtx^k  of  o]X'ration  or  to  a  eoueealc*! 
bemotrliage.  In  general  it  may  Ik*  sjiid  that  in  sh<K'k  the  patient 
is  weak  and  ajuithetie,  while  in  hemorrhage  he  is  w«ik  and 
restless. 

Frognosis. — The  prognosis  in  s<'verp  shock  is  always  grave,  and 
until  there  is  a  decide*!  and  sustain<Ml  iniprnvement  fr<>m  the 
stioiiilant  measures  employe*],  the  outl^ntk  shmild  Ik-  regjirtifd  as 
nooertain.  In  the  milder  cases  reojvery  may  he  expeete<l  if  the 
cause  or  causes  of  the  depression  can  \ye  removed  and  apprtipriate 
treatment  carried  out.  Conditions  which  add  to  the  gravity  of  a 
flVen  case  are  the  cf>mbination  of  shock  with  hemorrhage,  aiueiiiia, 
driirium  tremens,  brain  injnr\',  arteriosclemsis,  or  a  ht^rt  we;ik- 
eoed  by  chronic  valvular  disease,  myoeartlitis,  or  fatty  infiltration. 

Treatment. — The  imlications  for  treatment  in  a  condition  of 
are  to  restore  the  tem|ierature  of  the  Ixxly,  overcome  the 
otor  paresis,  increase  the  strength  of  the  heart  aetictn,  stimu- 
laile  the  central  ner\'ous  system,  and  prevent  further  alferent 
aoiflOfy  impuLses  from  the  injured  area.  The  i>:itient  shmdd 
tbefefore  be  moved  to  his  bed  with  as  little  injure'  as  p>s-ible, 
wr«f>|»c<l  in  warm  blankets,  and  have  he^at  applied  externally  by 
hot  U>ttles  or  nibber  l>ags,  and  internally  by  liot  drinks  or  eopittus 
vedaJ  irrigations  of  hot  saline  solution.  Hennirrhage  should  be 
mntrolled,  and  if  possible  sensory  impulses  from  the  injuntJ  area 
blocked  by  the  hypodermic  injection  of  cocaine  (1   per  cent,)  in 
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the  Deighlx>rho(K]  of  the  ncn^e-trunks.  Stryelnine  and  atnipine 
i>houl(l  Ix'  given  hypxlermifaily,  the  former  for  its  action  on  tlie 
hcart-miisele  and  vasomotor  centres,  the  latter  to  jirevfnt  the 
inhilntnry  viigal  inrtucnee  so  ol'ten  present  in  shock.  Whiskey 
slniuld  lie  administered  hy  tlie  nmutli,  IjyjMHltTniically,  or  by  the 
recUini.  If  given  hy  tlie  hcj\vel»  it  tnay  with  advantatje  Ik*  ctnn- 
Inned  with  hot  coffee.  Perhaps  the  mrtst  satisfactory  stimulant 
under  tiiese  conditions  is  the  intravenous  infusion  oi'  hut  normal 
sah  solution.  This  shouM  he  jiiven  at  u  teniper.iture  of  lUr  to 
ll.S^'  F.,  and  in  sntticient  <]uantity  to  prmince  a  distinct  improve- 
ment in  the  heart  action  and  pulse.  Repeated  infusions  of  a 
eouiparativety  smaJl  t|uantity  of  the  solution^  apparently,  have  a 
better  etl'ect  in  the  abseuee  of  heniorrhairc  than  a  single  large 
infusion.  In  the  milder  degrws  of  shock,  especially  nlien  the 
patient  is  ^-onscioiis  of  suffering,  and  occijsionally  in  the  severer 
forms,  the  hyiHKiermic  use*  of  full  doses  of  morphine  seems  to  be 
of  value ;  taimphor  and  digitalis  may  also  Ik>  employed.  As 
vasomotor  paresis  is  one  of  the  most  important  elements  in  shock, 
the  use  of  nitroglycerin,  or  other  vascmiotor  dilators,  is  to  l)e 
coirdennie<l.  KiH-eut  experiments  by  Crilc  and  others  have 
demonstratcil  the  great  value  of  intmvenfnis  infusions  ofadix'ualin 
in  normal  sidt  solution.  This  agent  acts  din-etly  on  the  vessels, 
stimulating  tfie  ciai^trtctitr  fihres  and  niising  the  Id  o<  id -pressure. 
As  a  general  rule,  surgical  ojterations  should  not  be  uinltrtaken 
(hiring  a  t^nilition  of  severe  shock.  To  tliis  nde,  however,  there 
ure  many  excej>tious,  for  hemorrhage  mnst  he  contmllcd,  pene- 
trating wounds  <»f  the  head,  tlionix,  or  abdomen  must  lu'  ilis- 
inftx'teil  and  protected,  strangidattnl  hernias  nmst  Ik'  relicvtHi,  and 
the  irritatitui  restdtiug  from  extensive  lareratitjus  (►f  the  tissues 
and  nerve-trunks  must  be  contntikHl  wltcn  it  acts  as  a  rause 
of  progressively  inereji-sing  shi>ck.  I'uder  these  e<mditif»ns,  when 
general  amesthcsia  is  neecssiirA*,  ether  sh<*ukl  idways  Im*  em- 
ploycnl,  pren^led  hy  the  hyporlermic  utn'  fti'  morphine,  strychnine, 
and  atropine,  and  an  enema  (d'  liot  cofiw.  An  intravenons  wiline 
infnsitm  should  be  administered  as  stxrn  as  the  patient  is  under  the 
anirsthetic,  and  coutiimtNl  daring  tht*  progress  of  the  o]>eration. 
TTnder  the  iuHucnce  oj"  the  ether  and  other  stinudants  the  comli- 
tion  t>f  the  patirjit  will  s*unetimrs  change  for  the  better  during 
the  fipenition,  esjKHaidly  if  an  extensively  mangliMl  extninity  is 
qniekly  ampntateil  ami  ji  comfortable  dressing  ap[>!itHl.  0]»cnt- 
tions  in  shock  should  Imj  (-arricil  cnit  with  thv  maximum  <if  spiHi!, 
and  the  minimum  of  anjesthcsia  ami  ex|Mi>are  on  the  table. 
Elabonile  prc^parati<»n  of  the  wonnd-arca  shmdd  n(*t  l>e  undertaken 
in  mses  with  infectittn  well  established,  as  the  chance's  (if  sneeess- 
fnlly  treiitingaii  infccteil  wound  are  far  greater  than  of  combating 
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an  tocreased  d^n^tee  of  shcick  fniin  delay  aiid  prtJonged  expi^un*. 
H«r\'c>-  Cushin^  has  recently  emphai*ized  the  im}x»rtance  of  watch- 
ittg  the  blood-pressure  during  optTations  which  arc  apt  to  be 
acrompauied  by  severe  shock,  a*  variations  in  pressure  are  far 
more  ^gntficant  in  Indiuitini;  impending  i^hi>ck  than  ehange;^  in 
the  paJ^raie.      For   thi:^  |Hir(K>i?e  he  employs  the  liiva-Rocci 

Fio.  17. 


Rirm^^RiQCti  nuinomeU^r. 


appanttOB,  which  oon-Hists  io  a  pneumatic  rubber  bracelet  which  is 
made  lo  encircle  the  arm  ;  tliis  is  connected  by  means  f»f  a  njbljer 
tube  with  a  mercur>^  manometer,  by  which  thr*  bh^jd-pressure  is 
radieatt^i  with  a  fair  amount  of  accuracy  bv  the  column  of  iner- 
cofy(Fig.  17> 

Fxo.18. 


Ciile's  p4irttniAtio  robber  suit 

The  use  of  the  pueiunatic  rubber  suit,  as  recommendi*d  by  Crile, 
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with  a  view  to  driving  the  blood  from  the  extremities  and  trunk 
into  the  Lniin,  gives  promise  of  excellent  results  in  operations 

undertaken  during  t*uoek  (Fig.  18). 

Hemorrhage. 

Hemorrhage,  or  the  escape  of  hliK^l  from  the  vessels,  oc(^fB 
tL^  :i  result  of  trauma,  purgical  ctjH'patiim,  or  disease.  Trauniatie 
hemorrhage  may  be  txiermil,  if  the  Im^  of  blood  occurs  from  a 
wound  of  the  skin  or  S4;>ft  fkart.s  ;  httental,  or  (x>nc€aled,  if  the  bleed- 
ing oceur.s  into  one  of  the  cavities  of  the  body  ;  or  mibcutanroiiftj 
if  it  takes  jilace  into  the  soft  tis^ue.s  beneatli  an  unhnLfken  skin. 

A  heniorrhnge  is  tsaitl  to  be  primanf  when  it  rkccuri*  at  the  time 
of  the  trauma  ;  intenmtliate  or  ncurrait^  when  it  occurs  after  a  few 
hours — twelve  to  forty-eight  ;  ^cemulary^  when  it  occurs  after  a  few 
days — from  two  to  tlie  cimiplete  htaling  of  the  woiuhL  Bleeding 
may  oeeur  from  the  arteries,  veins,  or  capilhiries,  or  from  all  com- 
binetl.  Arterial  hemttrrhag*"  is  generally  rectignized  Ity  the  bright 
scarlet  color  of  the  blocHi,  and  by  the  fact  that  it  occur-'  in  jets 
synchronous  w'ith  the  pulse  ;  vei^oua  hemorrhage,  by  the  f^teady 
flow  of  tlark-colorcd  blortd  which  is  easily  eontrolktl  by  |>re.ssure ; 
capillary^  by  tlie  general  oozing  of  bkiinl  from  a  large  area  of 
divide<l  tissue.  Extensive  snl>cutaneous  hemorrhages,  if  aileriid, 
give  rise  to  large  pulsating  tumors — -falm  aneunirnin ;  if  venouB,  to 
large  collections  of  hhmd— ha- maUmiaf a — which  do  not  pidsate 
(unless  8ituate4l  immediately  over  an  arter}-),  and  ii]  which  the 
sensation  of  fluctuation  can  be  obtainetL  Ju^ehpnose^j  or  *'  bhiek 
and  blue  marks/'  represent  subcutaneous  hemorrhages  too  small 
in  amiiunt  to  form  distinct  tumors. 

Hemorrhage  from  disease  may  occur  in  the  brain  —  cerebral 
apo}/it\ri/ — whei*t>  it  is  generally  the  result  of  endarteritis  ; 
frtnu  the  nose — fptHfaxi-i — where  it  results  from  eongi'stion  or 
ulcenition  of  the  mucous  membmne  j  from  the  limg — h(nnoplj/t<l» — 
which  is  often  the  earliest  symptom  of  tuljcrculoBis  ;  fi-om  the 
etomach — fHvntak'mema — ctmsed  by  new  growth,  ult^r,  passi\e  con- 
gestion, uT  intense  inflanmiation  ;  from  the  bowels — melana — from 
tumors,  acute  or  chronic  ulceration,  or  congestion  ;  from  the  uri- 
nary' organA—^furmatnna — from  new  growth  or  disease  of  the 
kidney,  bladder,  prostate,  or  urethra. 

Alarming  liemorrhages  occasionally  occur  from  slight  and  insig^ 
nifieant  trjiumata,  due  to  an  hertxlitan.'  condition  known  as  hrmti- 
philia.  Little  is  known  regarding  the  etiolr>gy  of  this  condition 
other  than  the  fact  that  this  tentlcucy  to  hemorrliage  is  transmitttxi 
fmm  one  generation  to  another.  Such  individuals  are  callcfl  /;/oy/<v'k, 
and  they  shoidd  not  be  subjtH'ttHl  to  surgical  oj>eraliou  exce^>t  under 
oonditious  of  extreme  emergency. 


HEMORRHAGE. 


95 


-A  moderate  loss  of  blood  in  a  vigoroiLs,  healthy 
mdividnal  prodnoea  no  symptoms  otlier  than  a  fMing  of  flight 
weakness.  If  the  amount  lost  is  greattT,  there  is  a  fft'ling  of 
.  giddJDesd,  dyt^pncea  on  exertion,  mental  confusion,  ami  a  (ll.s[Misi> 
tion  to  fbint  In  severe  cases  there  niay  be  in  a<l<liti«m  thii>l, 
air^haoger,  partial  blindness,  ringing  in  the  ears,  and  r^usiK-ndc'd 
eoDflcioasiieae.  Accompanying  these  symptom.'*  there  are  pallor, 
ooldness  of  the  extremities,  a  moist,  clammy  skin,  rapid,  sigliing 
lespifstion,  and  resfitlesdness.  The  pulse  is  rapid,  tt'eble,  thready, 
irrq^olar,  and  compressible ;  the  tempeniiure  is  siil>ii«jniKd  ;  therf* 
is  gnat  physical  w«ikness ;  nausea  antl  vomiting  may  iKcur  ;  \he 
pupils  are  dilate<l,  the  eyes  often  fixe<l,  and  the  ctiuntenance 
espreasioDleas.  In  continued  hemorrhage  these  symptoms  are 
all  ezagjgerated,  ooiisciousne^>8  is  lost,  tremor  or  c«>uvulsir>ns  may 
be  present,  the  pulse  l)ecomes  imperceptible,  the  hairt  Hiittering, 
and  death  speedily  occurs.  I>a  Cor^ta  states  that  death  may  l>e 
expected  if  one-half  the  volume  of  blood  is  lost.  It  often  occurs 
with  much  smaller  hemorrhage  if  the  loss  is  rapid  or  acc(»m[Ktnied 
by  shock  from  other  causes. 

Treatment. — Nature's  method  of  arresting  hemorrhage  is  by  tlie 
formation  of  a  clot  in  or  about  the  wound  of  the  vessel.  This 
forms  first  around  the  opening,  then  extends  into  the  lumen  of  the 
vefi!^!,  and  if  undisturbe<l  causes  its  |>ernmnent  closure.  Cloitioir 
oocnnj  early  in  wounds  of  the  smaller  vessels,  esjiecially  riic  \  tins, 
wliidi  ooUapae  more  readily  than  the  arteries,  and  {ireveuts  a  seri- 
ous lose  of  blood.  In  wounds  of  the  larger  vessels,  howe\er,  the 
(broe  of  the  blood-current  prevents  the  formation  of  a  clot  until 
the  vascular  tension  Is  greatly  lowered,  often  after  tlie  patient  has 
fainted.  The  lessenetl  force  of  the  blo<id-current,  which  rt^ults 
partly  from  the  diminished  volume  t»f  bliMwl  in  the  vessels  anil 
partly  from  vasomotor  paresis  from  cerebral  amemia,  tojrether 
with  a  condition  of  greater  coagulability  of  the  \*U»nl  uppaniitly 
present  under  these  circumstances,  finally  results  in  the  formation 
of  ooagnla  in  the  mouths  of  the  vessels  and  arrests  the  hemorrhage 
before  death  occurs.     In  woimds  of  the  larger  trunks  the  patient 

qoicklr  exsanguinatetl  and  death  results  before  nature's  proe- 
have  begun. 

In  the  treatment  of  hemorrhage  from  any  vessel  of  considenil»le 
taxe  only  one  method  should  be  era|doyeiI  by  the  surgeon,  antl  tliat 
tB,  to  cxpoec,  isolate,  and  securely  ligate  the  bleeding  arter\'  or 
No  other  method  gives  the  same  degree  of  safety  to  the 
'|Miftaeot  or  the  same  feeling  of  security*  tn  the  surgeon.  Many  cir- 
emnstanoes,  however,  may  be  present  which  will  j>reveut  the  carry- 
ing out  of  this  plan,  and  under  these  conditions  other  methods 
BUrt  be  employed.     The  application  of  a  toumi(^uet  above  the 
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bltH.tling  |Kiiiit  is  perhaps  the  methtKi  most  generally  eniploYtxl  for 

the  tfiijp>nir)'  arre.st  of  .severe  Itemurrha^e  fmiii  an  iujinv*!  limh. 
In  tlie  iihseuee  of  a  reguhnrly  construet*Hl  tounHqiift,  t\\v  Ih-sI 
material  lor  this  purpo>se  la  a  me<lium-.-ize(l  piece  of  nib1>er  tubing 
(Fig.   11>),  large  enough  to  avoid  euttiug  the  skin  and  suffieiently 

Fio,  19. 


Rubber  tubing  Applied  to  arrest  lu  lu.irrKaLre. 

elastic  to  exert  considerahle  pressure  when  suugly  a]>plietl.     This 
should  be  made   to  encircle  the   limb,  should  be  well  tlniwn  out, 

and  titnl  iir  stvnrely  held  by  ibiveps,  care 
Fig.  20.  being  taken  to  avoid  pressure  oti  nerve- 

trui>ks.  In  the  alisetiee  of  nibber  tubing 
any  strong  materia!  niny  he  ns^^tl,  as  a 
Ha u nil  or  muslin  bautlage,  a  strip  of 
f<tlde<l  cotton  or  linen  ekith,  or  even  a 
skein  of  worsted.  These  shoid<l  be  tied 
tightly  aliout  the  limb  and  additional  press- 
ure exertfd  by  twisting  with  a  stick  (Fig. 
'20).  Th'f/ittd  prr,*s^utT  at  the  bleetliiig 
point  or  over  tlie  artery  supplying  the 
part  will  oflten  be  serviceable  in  tem|M»- 
rarily  arresting  a  liemorrliagf  nntll  iither 
and  more  permanent  Tiieans  can  l>e  em- 
ployed. Mtrfutnivai  romprefwion  by  means 
of  sponge  or  gauze  packing  applied  to 
the  bleeding  prunt  and  firmly  held  by  a 
bandage  is  serviceable,  csjMrially  in 
venous  bitting  or  capillary  oozing, 
Ifif^terftexion  at  certain  joints,  as  the  knee 
ami  elbow^  with  or  without  a  pad  of 
Spanish  windiMB.  gau/e  or  cotton  at  the  angle  of  flexion, 

will  often  serve  U*  cHini press  the  artery 
and  arrest  hemorrhage.  The  flexion  sliould  lie  maintained  by 
liandage,  and  can  be  borne  only  for  a  short  time.     Elcvfiiion  of 
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ihf  limb  causes  at  once  a  diminution  in  the  amount  of  blood  lost, 
and  in  connection  with  other  temporary  measures  \iill  often  be 
successful.  The  application  of  hot  icater  or  ice  to  a  bleeding  fiart 
is  often  employed  with  success  in  venous  and  capillary  oozing. 
Certain  chemical  agents,  called  ttypiics,  have  the  power  of  produc- 
ing firm  clots,  and  are  occasionally  employed,  especially  in  the 
throat  and  nasal  cavities.  Of  these,  the  persulphate  of  iron  in 
piwder  or  solution  (MonseFs  solution  or  salt)  has  l>een  most  fre- 
quently employed.  Tannin,  alum,  antipyrin,  cocaine,  and  adren- 
alin are  also  extensively  employed,  the  two  last  chiefly  on  mucous 
membranes.  Strong  hydrogen  peroxide  lias  been  found  by  the 
writer  to  be  useful  in  controlling  capillar}*  oozing  in  wounds,  and 
also  in  mucous  membrane  hemorrhages,  and  has  the  advantage  of 
being  as  well  a  jjowerful  antiseptic  agent.  The  actual  cautery  will 
occasionally  be  found  of  value  in  arresting  hemorrhage,  especially 
from  the  cut  surfiioe  of  bone,  or  the  oozing  from  divided  inflam- 
matory tissues. 

Of  the  methods  applicable  directly  to  the  bleeding  vessel,  liga- 
ture, torsion,  acupressure,  and  suture  may  be  employed. 

Liffature, — ^The  wound  should  be  held  apart  by  retractors, 
and  sufficiently  enlarged  to  obtain  a  good  view  of  the  bleeding 
point ;  the  vessel  should  be  separated  from  the  surrounding  tissues 
and  clamped.     If  an  artery  has  been  completely  divided,  both 

Fig.  21. 


Lateral  ligature. 


ends  should  be  found,  clamped,  and  ligatt><l.  If  it  has  sustaint^l  a 
lateral  wound,  it  should  Ik»  clanipo<l  aln^vo  aii<l  U'low  the  wcmnd, 
(Uvided,  and  each  en<l  st»curely  limited.  If  a  vein  is  foun<l  to  l)e 
th<*  wMirw  of  the  hemorrhage,  the  hloe<linp  end  should  Ik*  tit^l.  In 
sDiaU  lateral  w<mnds  of  large  and  ini|x>rtant  venous  tnuiks  the 
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wounded  wlges  should  be  grasped  by  a  clamp  and  a  lateral  ligs 
ture  appliwl  (Fig.  21).  In  friable  iurtanifil  tissues,  in  sUtugbs,  in 
the  dura  mater,  and  <jlk'n  in  disease  of  the  vej^scl-walls,  the  appli- 
eation  of  a  ligatnie  by  means  of  a  cur\'ed  needle  passed  around 
the  ve."?sel  thrtjugh  the  surrounding  tissues  is  to  Ix^  rt-coni mended. 
When  |M>ssible,  absorbable  lig:iture  material  should  Ik-  employed. 
For  small  vess<.>ls  and  in  wounds  whieh  aiv  exjKrletl  to  hejil  pri- 
marily onlinaiy*  sterile  eatgut  is  to  l)e  pix^ferretb  For  the  large 
arteries,  and  oilen  in  wounds  which  are  left  ojien  or  are  ex[x;eted 
to  suppumte,  ehromieizeti  catgut  or  silk  nuiy  l>e  employed. 

7WMO/i.— "Twisting  the  divitit^l  end  of  an  artery  will  often 
arrest  bleeding  by  rupture  and  inven^i*)n  of  its  inner  coats.  It 
has  the  advantage  of  leaving  no  foreign  material  in  the  wound, 
which  in  plastic  ojM^rations  may  occasionally  jirevent  aeeui'ate 
eoapliitii>n.  8niall  vessels  may  be  suceessfully  elt)sed  by  simi>ly 
making  two  or  three  revolutions  of  the  clamp.  In  large  vessels 
the  surn.iuntling  tissues  should  Ix'  removi'd  and  the  expose*!  artery 
held  gently  by  a  foree{^s  while  the  end  i>  elampetl  and  twisted. 

Acuprtvuturc. — An  okl  methmi  seldom  nsed  at  present.  It 
tv>nsist*i  in  intnxlncing  a  netxUe  or  harrli|»-pin  titrough  the  skin 
under  the  vessel  and  apjvlying  pressure  by  mc-.ms  of  a  figure-ot- 
eight  ligature  or  by  twisting  the  pin  over  the  vessel  and  forcing 
it  again  into  the  tissues. 

Suture  of  a  Woumietl  Vesttei. — Wounds  in  large  venous  trunks, 
too  large  to  be  chit-^Hl  by  lateral  ligature,  may  often  l>e  sutured 
with  tine  silk.  The  suturt^  should  Ix'  intn»dueed  with  a  fine 
nmnd  needle,  and  should  include  all  tlie  coats  of  tlie  vessel.  In 
arterial  wounds  the  problem  is  far  more  difficult.  A  few  sue- 
eesstnl  cases  have  been  re|M»rt«L  Murphy,  of  Chimgri,  after  a 
number  of  animal  ex|X'riraents,  has  succeedeil  in  making  an  end- 
to-end  anastomrtsis  in  the  femoral  arter\-  after  gunshot  injun% 
His  method  «insist8  in  invaginating  the  pn^ximal  end  into  the 
distal  portion  of  the  vessel  by  me:ins  of  twi)  nr  three  (kiuble 
sutures  [lossed  through  the  adventitia  anil  metlia  of  tlie  proximal 
end,  and  carrieil  fn>m  within  outward  tlin.»ugh  all  three  c<>ats  of 
the  distal  end.  With  these  he  draMs  the  prc»ximal  end  well 
within  the  lumen  of  the  distal  |»ortion  and  holds  it  in  place  by 
Domeroos  external  sutures.  When  possible  the  sheath  of  the 
vessel  sh<»uld  Ih*  sntureil  over  the  line  of  union.  In  the  suture 
of  arterial  wountls  the  intima  should  not  he  included. 

In  the  treatment  of  rtvunitU  and  tkr^miari/  hemorrhages  pres^ 
lire  may  be  trietl  if  ik>  important  vessels  are  involved  and  if  tlie 
bleeding  i»  modenite.  In  aU  other  ais<»  the  wound  should  l>e 
opened  and  the  blec^bng  veasd  socor^.  This  in  recurrL-nt  or 
intermediary  hemorrhage   is  genefiUy  easy ;   but   in   secondary 
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e,  where  the  bleeding  i.s  usyally  doe  to  nccrosi:*  of  the 
J-wall  from  infection  of  the  sunxmnding  tissue-i,  etnis^idenihle 
difficulty  may  be  experienced,  and  ligature  of  the  main  arterial 
trunk  above  the  wound  may  be  indicated. 

The  treatment  necessary  to  overcome  the  systemic  effect  of  a 
mven  heioorrhage  consi^^t^  in  absctlute  rest  in  l>ed  with  the  head 
VMViered  and  the  tnmk  and  extremities  elevated.  The  heart  should 
be  stimulated  by  whiskey,  strychnine,  digitalis,  and  atropine ;  and 
the  volume  of  blood  increa^seil  by  a  large  iutniveuou.s  infusion  of 
nannal  salt  solution.  Heat  should  be  ajiplied  to  tiie  surface  of  the 
Kxly  by  means  of  warm  blankets  and  hot-water  bottles ;  fluid 
fuod  should  be  taken  by  the  stomach  or  given  by  the  rectum.  Jn 
severe  cases  with  recurring  syncope  death  can  S4)metimes  be  averted 
by  applying  elastic  baucbges  to  all  four  extremities,  theR'bv  forc- 
ing all  available  blo<xl  into  the  vessels  of  the  trunk  and  brain. 
The  after-treatment  should  consist  in  rest,  an  abundance  of  nutri- 
tious food,  with  iron,  arsenic,  and  large  quantities  of  beef-juice, 
twvinene,  or  beef  peptonoids.  Calcium  chloride  in  full  thkses 
i  is  highly  recommended  for  persistent  Gipillary  heniorriiage-* ;  also 
'bdore  operation  when  a  strong  tendency  to  hemorrhagr  i.**  known 
to  exist 

The  treatment  of  s]>ecial  hemorrhages  ass«x*iatetl  with  visceral 
and  other  traumata  will  be  considered  elsewhere. 


Ursmia. 

The  cflect  of  a  severe  traimia,  septic  disease,  or  surgical  opera- 
tion requiring  general  amesthesia  in  individuals  who  have  kidney 
is  often  to  provoke  an  acute  exacerbation  of  the  trouble 
^alld  to  produce  a  fatal  toxaemia.     While  the  amesfhetic  is,  in  tlie 
majority  of  instances,  the  chief  cause  of  the  disturbuice,  the  con- 
.ditJQQ  of  sepsis,  the  shock  of  trauma  or  oj^tenition,  and   loss  of 
if  by  lowering  the  resistance  of  the  patient,  may  act  as  con- 
ItributiDg  causes.     MTiile  any  disease  of  the  kttlneys  which  inijiairs 
Ibeir  function  may  give  rise  to  unemia  after  opt^ration,  the  con- 
dition known  as   chronic  Bright*s  di!?ease,    associated    with  both 
bymatoiLs  and   interstitial  changes  in  the  organs,    and    the 
I  of  septic  pyelonephritis  which   have  passed  the  acute  stiige 
in  which  the  disea.«*e  often  c^xists  as  a  latent  disorder  for  a  long 
^period  of  time  without  symptoms,  are  the  conditions  most  to  be 
I  IcanxL     As    the   embarrassment  of   the  renal  function  in  these 
is  doe  largely  to  an  acute  hyf>enemia  of  the  organ  produced 
[by  the  elimination  of  large  quantities  of  the  anaesthetic,  and  often 
toxic  substances  generated  by  the  anaesthetic  or  the  disease 
which   the  operation   is  undertaken,  the  length  of  operation 
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and  amount  of  the  aiuesthetlt*  agent  iir^ttl,  a.s  wdl  in^  the  method 
of  it8  adminLstmtion,  will  be  found  to  be  imiwrtant  factors. 
Long  cxfMJsiire  on  the  operating-table  with  insuffieient  covering, 
especially  if  large  quantities  of  atld  water  are  usetl  in  tlie  jirejm- 
i-dtitKo  of  tlie  |witieut,  will  favor  renal  cougestiou  by  lowering  the 
surface  tcni|>erature. 

Symptoms. — The  symptoms  of  toxemia  fnirn  renal  insuffi- 
ciency are  too  well  known  to  need  description  ;  aj>iiitliy, 
stimnolenee,  a  <lry  Ibnl  tongiie,  a  high-tensi<>u  pulse,  diminished 
secretion  of  urine,  and  the  geuenil  ap|>c^araMec  of  illness*  with  an 
iucreiise  in  the  temiieratnre  and  tither  evidencc\s  fif  wound  inJkv 
tion,  shouhl  always  excite  suspicion  of  renal  trouble,  and  raeas- 
ures  should  at  once  be  undertaken  to  promote  eliminatirm  and 
prevent  further  puLS4iuing.  In  these  cases  examination  nf  the 
urine  will  sho.w  it  to  Im?  scanty,  albuminous,  and  oflten  bliKxiy  ; 
eiistjs  are  pres^'ut  and  the  output  of  solids  is  <liminislKsl.  In  the 
Bevere  cases  there  may  be  absolute  suppressicm  of  urine  with  a 
rapidly  developing  coma,  Cheyne-Stokes  respinitiou,  convukions, 
and  death. 

Treatment. — ^l*]4irly  ti«atment  is  often  of  great  value  in  this 
condition,  and  lives  are  frec]nently  savetl  l>y  judicious  manage- 
ment. Tl>e  administnition  of  large  quantities  of  water  by  the 
mouth,  saline  rtn'tal  irrigations,  intravenous  infusions,  Imt-air 
batlis,  cathartics,  digitalis,  nitroglycerin,  diy  cups  over  the  loins, 
milk  diet,  and  genend  stimulating  nitasnres  are  to  Im^  employed. 

All  |witicnts  with  evidence.'^  of  renal  disease  should,  if  possible, 
be  subjtrted  to  a  eari>ful  prc[«initor\'  trcntnicnt  before  <>|KTation, 
ccnisisting  in  frw  c:itharsL<,  eopioiLs  draughbi  of  water,  and  an 
absence  of  highly  m'trogenous  food. 

Excessive  Acidosis. 

The  higli  death-rate  following  operations  in  diabetics  is  to  a 
large  extent  due  to  a  condition  of  excessive  acidosis,  to  whieh  the 
term  aMowrmia  hsvs  l>een  generally  applie<l.  In  certain  w>nditious 
of  iMwlilv  nietalHtlism,  due  t<t  a  variety  of  ejiusc»s,  but  chieHy  (tb- 
srrvt^l  Ju  indiviihials  suffering  from  diabetes,  acetone  is  present  in 
the  hlfKMl,  alone  or  asscMnat***!  wiih  diacetic  and  ^^Hnxybutyrie  acids. 
A  minute  tra*^  <>f  acetone  is  normally  present  in  tlie  Itlocnl  and 
urine,  but  the  ((uantity  is  tcM>  small  to  give  a  positive  redaction 
when  the  onlinarv  chemical  tests  are  applied.  When  acetone  is 
present  in  the  blood  in  any  considerable  amount,  and  cspecialiy 
when  ass*M'iat-ed  with  diacetic  and  ji-oxybutyric  acids,  the  e<»nditi«m 
is  spoken  of  as  acid  intoxication,  exwssive  acidosis,  or  acetonannia. 
This  causes  a  diminution  in  the  normal  alkalinity  of  the  blood 
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npno  which  clepends  its  ability  to  ah€K>rb  carbon  dioxide  from  the 
teae%  and  the  resalt  is  a  group  of  alarming  and  often  rapidly 
fiital  symptoms,  due  in  part  to  carl^jn  dioxide  ]M>isouing,  and  in 
part  to  the  toxic  action  of  the  ^-oxybutyric  and  p<i.>^iblv  othiT 
VKllmtile  fatty  acids.  The  symptoms  «>f  this  o»iidition  are  gcncnilly 
iboete  of  dial>etic  coma  ;  tjomnolence,  :uid  a  progressively  dec|3ening 
CDBia  associated  with  a  peculiar  sweetisb,  ethereal  odor  to  tbe 
hnath,  rcsnubling  that  of  a  pippin  apple  or  chloroform.  Another 
dianctiertstic  symptom  is  the  air-hunger  described  by  Kusi^maul, 
m  wllicli  the  patient  breathes  rapidly  and  deeply,  the  ^kin  and 
Booooft  mnnbranes  remaining  bright  red  fn»m  the  absence  of  car- 
boo  dioxide  in  the  blood.  In  certain  cai*es  the  coma  is  preceded 
by  a  peno<l  of  mental  disturbance  resembling  delirium  tremens, 
in  which  the  patient  screams,  gesticulates  wiklly,  and  gives  other 
cridenoes  of  extreme  fright.  In  all  of  these  eondidons  acetone 
and  dtacetic  acid  can  be  demonstrated  in  the  blood  and  urine. 
The  condition  is  generally  fatal,  death  occurring  in  from  twenty- 
four  to  forty-eight  hours  from  the  onset  of  the  symptoni-i. 
Aeid'usis  occasionally  follows  operations  in  non-dialn'tic  jMitients, 
doe  to  tlie  anaesthetic  (especially  chloroform),  tfst'pr-is,  or  gastro- 
intestinal irritation. 

Treatment. — In  the  treatment  of  this  condition  an  effort  should 
ba  nade  to  effect  rapid  elimination  of  the  poison  and  to  restore  tlie 
onmial  alkalinity  of  the  blood.  To  this  end,  ctithartics  ami 
dturetias  should  be  given,  with  bkH-^ling,  and  the  intravenous 
iofertion  of  from  3  to  6  drachms  of  chemicadly  puit*  siKliiun  bicar- 
booate,  preferably  given  in  a  quart  or  more  of  normal  salt  s«»lu- 
Uon. 

Cardiac  Weakness. 

Pathologic  conditions  of  the  valves  of  the  heart  or  of  the  myo- 
CBidium  may  result  in  a  weakening  of  the  organ  and  an  inability 
to  bear  the  strain  of  a  surgi«il  opc*ration.  While  it  has  long  Ix-en 
remjgnized  that  vairttiar  disease  of  the  heart,  if  uncr_>mjM>nsiit<Hl  or 
associated  with  dilatation  and  tlie  evidences  of  obslnicted  circula- 
tion, is  a  serious  contraindication  to  general  ana^•*thesia  and  surgical 
pinoedure?,  it  is  now  pretty  generally  accepted  by  the  profession 
that  val\nilar  disease  if  fully  compensated,  and  if  mtt  acc««mpjinii'«l 
by  circulatory  disturbances  under  conditions  of  mrxierate  physical 
exertion,  does  not  necessarily  deter  the  surget^n  fi*om  administering 
ao  ananthetic  and  undertaking  important  o|>erations.  These  cc»n- 
dStioiM  are,  moreover,  easily  recognized  by  physical  signs  and  the 
dimcal  history  of  the  case,  and  the  surgeon  can  be  on  his  guard 
ftir  eyidenoes  of  heart- weakness,  which  generally  precede  by  some 
lime  any   serious  change  in    its    functional  activity.     It    is    the 
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m'lfoeardiai  chtnigeA  which  are  most  to  be  dreaded,  for  these 
present,  UB  a  ruk^  no  pliysical  signs,  and  oft-en  are  unaccompanied 
by  any  ."^yniptoms  of  cardiac  diseaj^  until  the  fatal  attack.  Patho- 
logic conditiuiia  of  the  myocardium  resulting  in  cardiac  weakness 
are  due  to  a  number  of  causes,  among  which  may  be  mentioneil 
infectious  diseases,  septic  prf>oesses,  the  chronic  toxa?niias  (from 
syphilis,  tubereulostB,  nephritis,  dialieten,  and  alcoholism),  general 
arterial  sclerosis,  obstruetifju  of  the  eortmary  arteries,  and  obesity. 
Tliese  rcf^ult  iu  degenemtive  ehanges,  sclerosis,  and  fatty  iniiltra- 
tion.  This  condition  may  give  rise  to  no  symptoms  or  physicid 
signs  ;  occasionally  the  pulse  is  feeble,  abnormally  slow  or  fast, 
with  attacks  of  arrhythmia  and  dyspnoea  on  exertion  ;  the  first 
sound  may  be  weakeucil,  and  occasionally  a  blowing  murmur  is 
present. 

Ill  these  cases  deiith  may  occur  without  warning  on  the  oper- 
ating-tiible,  or  from  some  slight  exertion  while  recovering  from 
the  ana?sthetic.  In  other  instances  the  patient  may  beccmie  grad- 
ually cyanoscd  during  the  operation,  with  an  increasctl  rapidity  and 
a  prt>gressively  decreasing  force  of  the  pulse-beat,  which  does  not 
res{M>nd  to  stimulation,  death  occurring  after  a  few  hours. 

in  patients  pretlisjx^sed  to  this  condition  tlie  occurrence  of 
cyanosis  not  due  to  spasm  of  the  glottis  or  bronehorrhfea,  espe- 
cially if  associattnl  with  a  rapid,  irregular,  and  w«ik  pulse, 
demands  the  immediate  cessation  of  the  anBesthetie  aud  the  admin- 
istmtion  of  stimulating  measures. 

Heat-prostration. 

Gibson  has  called  attention  to  the  fact  that  individuals  under 
general  amesthesia  are  ap|iarently  verj'  susceptible  to  the  pros- 
trating cffcfts  of  hciit.  Patients  undergoing  surgiwd  ojjerations 
during  hot  weather,  especially  if  precetled  by  a  long  |>erit>d  of  fast- 
ing, not  infretjuently  exhibit  symptoms  of  profound  weakness 
accomjxmied  by  a  rapid,  feeble  pulse,  exceedingly  high  tempera- 
ture, and  mental  confusion  or  delirium.  The  symptoms  some- 
times appear  immediately  after  the  openition,  always  within  a 
few  hours,  and  long  before  septic  influences  could  produce  such 
efff^ts.  In  a  case  recently  under  the  obser\*atiou  of  the  writer  the 
reniftval  of  a  pharyngeal  growth  was  followed  in  a  few  hours  by  a 
rise  of  temperature  to  100*^  F,  or  above,  with  a  pulse  of  160. 
Both  under  appropriate  treatment  gradually  fell  to  normal  without 
evidences  of  sepsis.  In  another  and  fatal  instance  ao  easy  and 
short  laparotomy  was  inunediately  fol]o\ve<l  by  a  rise  in  tempera- 
ture which  in  twelve  hours  rciiche*!  10J>.4'^  F. 

The  treatment  of  these  cases  should  be  by  cold  water  and  stimu- 
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IUSk  Placing  the  patient  on  n  nihber  sheet  and  sprinkling  with 
onld  water  fiwm  an  ordinary  garden  sprinkling-pot,  every  two  or 
three  liours,  will  oAen  produce  a  marked  impnwenient  iu  the 
symptcMos. 

The  Status  Lymphaticus. 

In  a  number  of  cased  in  which  sudden  death  has  occurred  as  a 
result  of  anaesthesia  or  slight  injury  in  !i|>|wrently  healthy  individ- 
ihIs,  a  oi^nditiim  of  hyperphtsia  of  the  lymphoid  stmetnri's  tliroygh- 
out  the  brxly  lias  been  found.  The  enrlitr  rtbr^t^r  vat  ions  asstxtisiti'd 
these  deaths  with  abnormal  enlargement  of  tlie  thymus  gland  only, 
aod  the  cause  of  death  was  suppijsed  to  be  asphyxia  from  pressure 
on  the  trachea,  a  condition  which  in  its  less  .-severe  form  is  sp<»ket 
of  as  tkfHue  iMsthmn.  More  recent  investigations  have  shown  that 
in  these  cases  there  is,  in  addition^  genendly  an  enlai-gemeiit  of  the 
ipleeSy  thyroid  gland,  lymph-nodes,  tonsils,  and  other  lymphoid 
atnietares.  The  condition  is  associated  often  with  exophthalmic 
^tre  and  with  rickets. 

Clinically  the  condition  is  characterize!,  acc4>nling  to  Blake,  by 
"lowered  vitality  or  an  unst^dde  equilibrium  of  the  vital  ft»rees, 
99  that  accidents  or  disturbances  othervvis(>  unimportant,  such  as 
ncne  alight  injury-  or  an  anaesthesia,  may  pn.>cipitate  a  failure  of 
the  heart  and  respiration," 

Death  may  occur  at  any  stage  of  the  aniesthesia,  or  after  the 
patient  apparently  lias  recovered  from  its  effects. 

The  lymptoxiis  are  pallor,  dyspnce:i,  rapid  or  shallow  respiration, 
progressive  weakness  of  the  heart,  and  other  evidences  of  collapse. 
The  oandidon  rarely  is  recognized  cliniitilly  before  the  fatal  attack. 

Fat-embolism. 

Aa  a  result  of  traumata  which  injure  and  laeerate  the  fatty  tis- 
nes  small  globules  of  fat  may  Im?  taken  up  by  the  blfMHl-i^urreot 
nd  earned  to  the  lungs.  If  present  in  sufiiciently  large  aoittuirt, 
diese  fiit-globules  may  plug  the  pulmonary'  capilhiric^  and  give  rise 
lo  various  dlsturbaDces.  In  cM'rtain  instanc<*s  the  fat  is  fonx-il 
thioogh  the  lungs  and  is  dejiosited  in  the  brain,  kidneys,  and  other 
organs. 

The  STmptoms  of  fat-em!»lism  are  slight  dyspnrea,  which  may 
increase  and  result  in  cyanosis,  restlessness,  somnolence,  coma,  and 
death.  Free  fat  may  Ijc  found  in  tlie  urine.  The  symptoms  rarely 
begin  before  the  second  day. 

8poolaneou8  recoven*  in  mild  csises  is  the  rule. 

Tlie  tveatment  should  consist  in  rest  of  the  injured  part  and 
nurdiac  stimdants. 


Asepsis  and  Antisepsis. 

Before  tlic  tlisc^tvery  i»f  the  reliitionsliij)  l)ctwt^en  micro-or^n- 
hma  tuicl  Wdiiud  itifwtiun,  and  tht-  geuenil  atvqjtumi'  of  the  germ 
thtHjry  of  infectious  liisenses,  little  or  no  dfort  wii^  nimle  try  fsur- 
gt-oiis  to  erii|)loy  more  than  unliiiary  dennhnet^s  in  their  sartjt<'al 
work.  The  ri'gion  of  the  AVouutl  ran*!y  \\jis  wa^hinl,  the  surjjeon 
generally  ejirrietl  his  dl\^ssings  in  his  |jKX'ket,  lii.s  neetiles  and 
sutures  in  bi.s  medictne-ca.se,  and  washed  his  haml««  after  nuher 
than  Ix'fore  oi>emtiou.  IVactieally  all  wntnids  were  infeetwl, 
fully  i^O  [HT  eent.  suiipiirated,  |M)stHn]Xinitive  pus  wiis  sup|K»st-<l  to 
tw  a  normal  ace(unj»aiiiment  of  ix^pair,  and  the  deatlv-nite  i'nmi 
pytemia,  sej>tiea*mia,  tetauus,  iind  er}'sij>elas  after  severe  traumata 
and  >urj3jiral  o|x-nitions  was  ver>'  hiph.  Tlie  discover)'  in  IKfiT, 
hy  Sir  J<ise|ili  Lister,  of  the  haeterial  cause  of  wound  infe<"tiou, 
and  the  demonstration  hy  him  of  the  n'snlts  ohtaintxl  hy  his  new 
methml  of  wound  treiitment,  inaujtiurated  a  reform  in  snrgitid 
teehnic  which  was  imnioiiiately  taken  up  by  surgeons  in  all  parts 
of  the  world.  During  the  past  twenty  years  these  methods  have 
Ihi'Ii  e<jnsidenihly  modified  and  iuipmved,  and  have  ra^idte^l  in 
the  mmlern  perfeeteil  aseptic  and  antiseptic  teehnic  now"  almost 
universally  employed  hy  surgeons. 

Two  methtKls  of  wound  trwitnieut  are  in  general  use  at  present, 
tlie  (fnfij<ej)ti(^  or  germ-killing  methcKl  and  the  tmrptH'  or  germ- 
excluding  inetluMJ.  B<)th  metlKvds  have  for  their  ohjtx^t  tiie 
rendering  of  the  wound  sterile  or  free  from  patln)genic  micro- 
orgauisins.  The  u<x*essity  for  these*  methcHls  dc|Hn)ds  ujwm  the 
n(»w  gi^nerally  aeeepte<l  fact  that  micro-orgauif^nis  are  pmeticjdly 
everywhere  prt^^iTt  ;  no  oliject  can  Iw  rt^inrled  as  free  fmm  ihcm 
until  it  has  been  subjeettHl  to  a  prtx*ess  of  sterilization.  Sterility 
is  something  more  than  ele-anlitH^ss.  A  freshly  laundered  p«K*ket- 
handkerchief  lying  in  a  dainty  burejiu-d rawer  may  lie  said  to  be 
clean,  hut  it  is  not  sterile,  and  would  m>t  Ix*  suitahle  for  a  wound 
dressing  until  it  liad  hwn  subjected  to  dry  or  moist  hwit  at  the 
temperature  of  212°  F.  or  alr^ve,  for  half  an  hour  at  k^st,  or  had 
Ix-iri  soaked  in  some  strong  antiiscptic  solution.     Any  subsequeat 
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contact  with  an  unstcrilized  object  would  immediately  destroy  its 
sterility  and  render  it  again  unfit  for  a  wound  dressing. 

The  afUueptic  method  was  usoil  first  hy  Lister,  and  consists  in 
r^noving  as  far  as  poaeiible  pathogenic  organisms  fnjm  the  wound 
of  tlie  patient  and  the  hands  uf  the  operaUjr  and  liLs  assi.sfcints  by 
v^orous  .scnibbing  with  soap  am!  'wiiter,  and  afterwartl  killing  the 
remaining  germs  or  those  subj*eqiiently  iutrcKloctHl  iutu  the  wmind, 
bv  the  generous  employment  of  dilutions  of  cheniicjil  tl  is  infecting 
agPDtS)  as  carbolic  acid,  mercuric  chloride,  etc.  Tlie  iiistniTiitiits, 
sponges,  gowns,  towels,  dressings,  etc.,  are  all  to  l)c  remiere<J 
sterile  before  being  brought  into  contiict  with  the  wound  are^i. 

This  method,  formerly  universally  employed,  is  now  used 
chiefly  in  infected  ca^es  and  in  tlion?  in  which  the  more  perfect 
aj!eptic  methml  cannot  be  successfully  carrieil  out. 

Tlie  ojf^ptu'  tndfiod  is  the  more  moileni,  and  is  a  decidt-d  im- 
provement over  the  precetling  when  it  van  be  perfectly  carried 
WL  It  does  away  nith  the  necessity  of  employing  antiseptic 
agents  by  insuring  absi^lute  sterility  of  everything  which  may  by 
any  jiossibility  Ije  brought  into  cttntact  with  the  wound.  It  has 
however,  two  %ve»k  (wints,  the  skin  c»f  the  jKitient  and  the  air  f»f 
the  o|»erating-niom,  neither  of  which  «u»  with  ci.'rtainty  be  ren- 
dered sterile.  Practically,  however,  these  factors  are  of  little 
moment,  as  infection  rarely  occurs  which  cannot  be  traced  to  other 
aoitmes  of  Cfintatninatiun. 

The  aseptic  method  is  applicable  to  all  cjises  in  which  the 
wound  area  is  free  frf>m  infection  at  the  time  of  o]K*rati<^in,  when 
the  operator  can  have  the  advantage  of  a  wcll-cqui|nw*il  o|K'mting- 
mom  and  trained  assistants.  When  these  wiunnt  lie  hail,  or  when 
errors  of  technic  riccur,  antiseptic  measures  must  jdso  l>e  eniplt>yed. 

The  methods  of  skin  disinfection,  and  the  pre|mration  of  the 
tnstnmient^,  sponges,  dressings,  gowns,  sheets,  towels,  etc.,  are 
the  same  in  both  methods,  an<l  are  as  flillows : 

Preparation  of  the  Patient. — When  p<^ssible  a  full  bath  should 
be  taken  the  <lay  before  the  operation,  followe^l  by  shaving  the 
wound  area  and  as  much  of  the  surrounding  skin  as  will  be 
exposed  on  the  table.  The  part  shouhl  thtn  Ix-  ticniblic*!  with 
soap  and  hot  water  for  two  niinutts,  after  whieh  a  soap  jMrultiw 
should  be  applied  for  several  hours.  Tlie  nn>niing  of  the  oj>era- 
Iton  the  parts  ^should  again  be  scnibbed  with  soap  and  water  for 
horn  three  to  five  minutes,  a  sterile  bnish  being  employed  by  a 
nun^  or  assistant  after  thorojigh  disinfection  of  the  hands.  A 
wet  bichloride  dressing  (1  :  5000)  should  then  be  applie<l.  This 
should  l>e  remove*!  on  the  operating-table  and  the  jiart  scrubl)ed 
for  one  minute,  afterward  draiched  with  alcohol,  ether,  bichloride 
wintion,  and  sterile  water.     The  wound  area  should  then  Ix'  t-ur- 
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rounded  by  a  sterile  sheet  or  sterile  towels  which  cover  all  fwrtsi 
of  the  bocly  antl  o|)erating-table  likely  to  be  touched  by  the  siir- 
giiin  or  his  assistants. 

Preparation  of  the  Operator^  his  Assistants,  and  the 
Nurses. — All  shtmUl  \m}  clothed  in  sterile  gowns  or  i^uit'^,  the  h*'ad 
covercnl  with  a  cap,  and  the  sleeves  rolletl  up  aljove  the  elbows. 
The  hands  aud  arns  should  be  preparetl  by  scrubbing  with  soap 
and  frequent  changes  of  hot  water  tor  five  minutes,  a  sterile  nail- 
brush Ix'ing  emphiyed.  Particular  attention  should  l>e  given  to 
the  rt^gion  of  the  nails,  which  should  be  previously  clcauscil 
with  a  i^inted  orange-woml  stick  or  other  nail-r*lcaucr.  After 
scrubbing  for  five  minutes  a  j>aste  should  l>e  made  in  the  hand  by 
moistening  a  mixture  of  equal  |Mirts  of  chlorinat-ecl  lime  and  wash- 
ing-soda with  a  little  hot  water.  When  this  becomes*  slightly 
warm  aud  free  chlorine  gas  is  given  off,  the  (laste  shf>uld  \w 
thorougldy  rubbed  on  the  hands  and  arms,  and  {d"tcrwanl  com- 
plt  tely  removetl  by  bathing  in  sterile  water  and  mercurie  ddoride. 
Fresldy  boiied  nibber  gloves  slioukl  then  be  drawn  on  the  hands 
and  worn  by  all  participating  in  the  openition.  Other  cheniicjd 
agents  nrc  eniphiycHl  for  hand  disinfecti<in,  but  they  arc  all  inferior 
to  the  chhirine  mixture.  Tliesi*  are  all  to  be  uschI  after  the  thor- 
ough prelimitiary  .•icnibbing  with  soaji  and  water.  They  arc  solu- 
tions of  mercuric  chloride,  1  :  1000 ;  solutions  of  «irbolic  acitl  in 
alcohol  and  \vater,  .*i  jmt  cent.  ;  a  .saturated  solutittn  ftf  |K)tassium 
peminnganate  followwl  by  bathing  \\\  a  satunitetl  solution  of  oxahc 
aciii,  to  remove  tlic  stain  of  the  iKTnianganate.  A  2  per  cent. 
w>Iution  of  formalin  is  one  of  the  best  hand  disinfectants,  but  is 
open  to  the  nbjeetiou  that  it  not  infrequently  produces  a  peculiar 
and  obstinate  form  of  tlcrniatitis  resembling  psttriasis. 

Preparation  of  the  Instruments,  Silk,  Silk-wonn  gfut.  Silver 
Wire,  etc. — ^Thesc  arc  all  reudentl  absohitely  sterile  by  boiling 
for  live  miiuites  in  a  1  jier  cent,  solution  of  sodium  carbonate 
{anthnix  and  sulitilis  spores  are  killed  by  boiling  water  in  two 
minutes).  The  instrnnu^nts  should  afterward  lie  transferred  to 
sterile  water,  as  the  sodium  s(>lution  rentiers  them  too  slippery  to 
be  easily  hehl.  Kuivc»s,  scissors,  and  neetlles  arc  reuderHl  dull  by 
fRVjiient  boiling.  These  should  be  sterilized  by  immersion  in 
pure  rarbolic  acid,  afterward  rinsing  in  alcohol  and  sterile  water. 

Preparation  of  Suture  and  Idgatnre  Material. — The  mat*-- 
rials  used  for  sutures  and  ligtitures  are  silk,  silk-worni  gut,  catgut, 
chromici/ed  catgut,  kanganm-tendou,  horse-hair,  and  silver  wire. 

Silk,  silk-worm  gut,  horse-hair,  and  silver  wire  may  be  sterilized 
by  Ixiiling,  or  by  sulijeeting  them  to  live  steam  of  a  temperature 
of  212°  F.  or  above  for  one  hour.  Catgut  may  be  sterilized  by 
the  following  thive  methods : 
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1st.  Place  the  catgiit  iri  a  glass  flask  of  ether,  shake  frequently 
Ibr  six  hours,  then  change  to  a  flask  of  absolute  aknyhol  and  shake 
freqaentlj  for  six  hours,  then  in  a  flask  of  10  per  cent,  solution 
of  cau*bolic  acid  in  absolute  alcohol  and  shake  at  intervals  for  six 
honrs  more,  after  which  store  in  absolute  alcohol  until  used. 

2d,  lifter  treating  with  ether  and  alcohol  as  above,  boil  in 
alcohol  under  pressure  for  thirty  minutes. 

3d.  Roo9ff>di  Hospital  Method. — Immerse  in  oil  of  juniper  for 
foor  days,  then  in  ether  for  fourteen  days,  and  in  benzine  for  four- 
teen days,  after  which  the  smaller  sizes  are  boiled  fur  half  an  hour 
in  alcohol,  the  lai^er  sizes  for  one  hour. 

Fio.22. 


^^^^  Many  other  methods  are  in  use,  including  that  by  cumol  and 
■  Kmnalin.     Thoroughly   reliable  catgiit   can    now   l>e  oittained  in 

^mall  hermetically  sealed  glass  tulles  fmm  any  reliable  surgitsil 
house. 

•micixed  catgnt  may  be  prepareil  by  soaking  the  catgut  in  a 
sotutioQ  of  chromic  acid,  made  by  dissolving  30  grains  of  the 
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cn'stals  in  1  pint  of  a  fy  per  cent,  aquwus  solution  of  carbtilic 
acid,  and  allowing  it  to  renuiin  In  tlif  soliitinn  from  six  to  twcntv- 
four  hours,  aftrr  wlncli  it  slionld  he  wimnd  (in  a  frame  and  tlior- 
ouglily  dried,  and  then  steriliztnl  by  any  oi'  the  alxive  methods. 

Preparation  of  Gauze  Dressings  and  Sponges,  Cotton, 
Gowns,  Sheets,  Towels,  etc. — Generally  these  are  sterili/e<l  hy 
live  st«ini  ur  dry  ht^t.  When  jK».ssil»le,  one  of  the  m<Hlern  steam 
autochives  shonhl  be  used  (Fig.  22).  By  means  of"  this  tliey  may 
be  subjected  to  live  steam  imder  pres-^nre  for  any  length  of  time^ 
It  has  been  abnridaiitly  jirovtn]  that  snbjeeting  niiitertals  of  this 
kind  to  livi"  stenm  uniler  a  jtressnre  of  fifteen  pounds  tor  one  hour 
will  destroy  not  only  all  pathogenic  organisms,  but  their  sjwtres  as 
well,  rendering  the  material  absttlut*'ly  sterile.  By  means  of  the 
Arnold    sterilizer  (Fig.    23)  dressings  may    be   s^ubjecte*!  to  the 

Fig.  23. 


Vjji*™' 


Arnold  sterillxcr. 


action  of  live  «team,  but  not  under  pressure.  This  kills  the  fully 
develo|HMl  piis-pnxlneing  baejeria,  but  nut  the  spores.  Practi«il!y, 
material  preparwl  in  this  way  answers  every  puqxise  as  well  as  if 
sterili/<"d.  A  satisfactory  sterili/or  may  easily  be  made  ont  of 
an  ordinary"  wash-boiler.  Take  two  bricks,  place  them  in  the 
lM>ttom  of  tiie  l>oiler,  pour  in  almut  two  qtiart^s  of  water,  and  then 
eover  the  bricks  by  two  or  tlin3e  hing  strips  of  thin  !x)ard  laid 
lengthwise.  On  these  place  the  varitais  bnndles  of  shifts,  ttmels, 
gfnvns,  bandages,  dressings,  etc.,  to  be  sterilizetl.  Put  the  cover 
on  the  wasli-lwiler  and  place  it  on  the  kitchen  range  for  thirty 
miiuite<,  after  which  the  mat<'rials  will  be  n»ady  for  use.  When 
this  eannot  be  obtained,  fi-eshly  laundered  sheets,  winch  arc  pntc- 
tic;dly  free  fruni  germs,  or  clean  t^iwels  siKiked  in  bieldoride  s<t]ution 
(1  :  lUOO),  can   be   usetl,  and   the  .sjKjnges  and   dressings  can    Ix' 
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tioiled  ibr  two  mimites  and  allowed  to  cool  Ijefore  ustog.  All  of 
tiie!«c  nuiterials  pnjjierly  jjtorilized  can  now  be  obtained  in  sealed 
packages  from  reliable  supply  houses. 

Xlarinr  wpongea  are  rarely  used  in  aseptic  surgery  on  account 
of  the  difficulty  in  their  sterilization.  They  should  \w  freed  from 
mx»A  and  dust,  bleached,  and  kept  in  a  1  :  20  s^ilution  of  carl>ii]i<- 
acid  tor  several  weeks. 

*  All  instniinent-trays,  sponge  basins,  and  other  glassware, 
should  he  kept  scrupulously  clean  and  immersed  in  a  large  tub  of 
bichloride  (1  :  1000)  for  thirty  minutes,  and  afterward  rinseti  in 
sterile  water. 

Lrriguting  solutions  should  l^e  made  with  distilhtl  or  b^iilcd 
water.  Normal  salt  s^^lution  may  W  made  by  dissolving  100 
gniiDS  of  chemically  pure  sfMlium  chloride  in  32  ounces  of  water 
and  boiling  for;two  minutes.  If  it  is  to.be  used  for  intravenous 
liiiD,  it  shot^ld  be  filtered! 


Bandaging. 

^iudages  are  used  in  .surgi-ry  chit-fly  to  hold  in  plsice  surgical 
dnsBtags  and  splints ;  they  are  also  employetl  to  exert  pressure 
on  certain  jwirts  and  thereby  U.\  relieve  congestion,  to  promote 
absorption  of  extravasated  fluids  or  exudates,  to  prevent  oedema, 
to  support  weak-walled  vessels,  as  well  as  to  give  protection  and 
support  Ui  injured  limbs  and  joints. 

The  materials  used  for  Irandages  are  gauze,  muslin,  crinolin, 
lubbo*,  flannel,  canton-flannel,  and  fabrics  impregnated  with 
|^ssler-<*f- Paris,  stareh,  dextrin,  and  other  luiirdeoing  suli>t'inces. 
For  holding  dressings  in  place,  the  muslin  or  gauze  l>andage  is 
onminonly  employe*!  ;  for  supjMirting  vari(H>H»  veins,  applying 
preasure  to  a  limb  or  joint,  the  rubber  or  fl;auuel  bandiiigc  is  u>ed  ; 


nijltig  spiral  tmndiiffc.     iWbarton.) 


while  to   insure  fixation  of  a  bn:>ken  limb  or  injured  joint,  the 
pla>tor-'»f- Paris,  >tarch,  <»r  dvxtrfu  ban»lagc  i-^  to  be  ret^oni mended. 

Methods  of  Applying  the  Roller  Bandage. — If  the  pirt  to 
lie  bandaged  is  of  even  size  throughout,  as  the  upper  arm  or  tnmk, 
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the  free  end  of  the  bandage  is  laid  upon  the  part  and  held  in  place 

by  the  It'ft  hiind,  while  the  roller  is  cjirrieil  by  the  I'ight  hand 
art>und  tlie  f>art  to  be  Imndaged  in  such  a  way  that  the  second  turn 
will  hold  the  first  firmly  in  place.  Each  revolution  of  the  handage 
covi-rs  at  least  oue-lialf  of  tlie  last  turn.  When  the  U|>|X'r  lieiit 
of  the  Imudage  is  reaetied,  the  end  is  pinned  to  the  layer  Ix'neath 
(Fig.  24).     If  the  part  to  be  bandaged  is  eonieal,  as  the  I^  or 

Fifi.  25. 


Mt^thod  of  m*kJn«  reTcraen.    (Wharton.) 


forearm,  the  »piml  reversed  bandage  is  applied,  in  which  each  turn 
is  made  to  tit  snugly  to  the  limb  by  being  turned  upon  itself,  as 
seen  in   Fig.  25  •  or  the  figitre^J-dgid  bandage  is  employed,  in 


Flo.  26. 


Flgurc-of-eight  bandage  of  leg.    (Park.) 


which  the  lower  kK>ps  of  iKincLige  are  snugly  and  evenly  adapted 
to  the  limb,  and  as  the  bandage  ascends  they  eventually  cover  the 
more  loosely  applied  upper  loops  (Fig.  26).     In  applying  a  ban- 


I).     In  bandaging  the  knee,  the  figure-of-eight  h  ased,  the  first 
tttrn  being  taken  around  the  joint  opposite  the  middle  of  the 


Itefurruul  bduda^i'  of  &  stump.     (Wlturtim) 


nurnhor  of  tunis  are  taken  lH't\v<vn  tliosc  two  |>f>int>i  alternately 
in  front  of  antl  Ijchiiid  the  first  initil  the  entire  vault  i;?  eovereil. 
The  loops  made  by  reversing  the  bandage  jui^t  alx)ve  each  ear. are 
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firmly  held  until  all  the  transverse  tnms  are  made,  and  finally 
flerured  by  three  or  four  encircling  turns  amund  the  forehead  and 
oocipctt,  safe^'-pins  being  finally  introduced  to  liold  all  in  place 
(Fig.  30).  The  folds  covering  the  vault  may  ah»o  be  made  longi- 
todinally  if  de«red  (Fig.  31). 

Fig.  33. 


Modifl«d  VeipMU  drying.    (Wbartoti.) 


In  buidagiiig  an  amputation-stump,  make  one  or  two  circular 
toilis  antmnd  the  circumference  of  the  jitump,  then  a  numlxT  nf 
Inilis  at  a  rigfat  angle  to  thcijie,  inelosing  the  extremity,  and  hold- 


Fio.  34. 


H«ndkercbief  bAndAge  of  foot. 


tng  these  in  place  by  a  circular  or  reversed  spiral  from  the  extrem- 
tty  upward  until  a  joint  or  some  bony  protuberance  is  covered  to 
hold  it  in  place  (Fitr.  32). 

The  Velpeau  Bandage,  for  Holding  the  Arm  Securely  to 

s 


including  tliu  arm  ;  then  pass   the  bandage  from  the  free  axilla 
l^ehiiid   to   the   fixed    shoulder,  passing  over  this  shoulder  from 


T-bandagc. 


behind  forwanl ;  earrv  the  bandage  around  the  jwint  of  tlie  elbow 
and  then  nj>ward  behind  the  same  shoulder  over  its  siinimit  down- 
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vard  in  front  to  the  free  axilla,  tLtn  circularly  andiml  tlie  chest, 
mlicniating  these  turns  until  the  entire  arm  and  che^t  aru  iochided 
(Fig.  33). 

All  of  these  methods  may  be  modified  to  meet  special  indications. 

The  tmngolar  or  folded  handkerchief  bandage  is  made  by 


Fio.37. 


Many-tatled  bonds^  ui  leg. 


fiikfing  a  square  piece  of  muslin  or  gauze  into  a  triangle.  This 
can  he  applied  over  a  bulky  dressing  of  the  hand  or  amimtation- 
fllmnp  by  placing  the  base  of  the  triangle  at  riglit  angle:^  to  the 
limb  and  folding  the  apex  over  its  extremity,  and  gecuriug  it  by 


Fio.3a 


.^^ 


\c^ 


\ 


Man7*Uiled  tenda^  of  abdomen. 


wiapping  the  two  extremities  of  the  !mse  snugly  an  mod  the  limb 
aod  tying  them  (Fig.  34),  This  bandage  raav  alsu  be  employed 
rm  the  hold  (Fig.  35). 

The  T-bandage  is  used  for  dressings  applie<l  !*•  the  j>eriiieimi, 
the  iiorizontal  anus  enein.4ing  the  trunk,  the  per]>6ndiciilar  arm 


Jaw  bandage. 


The  two-tailed  jaw  bandage  is  ufieful  for  holding  the  lower 
jaw  firmly  ap-aiust  (lie  upper,  as  in  fractures  of  the  lower  jaw  or 
ill  wounds  of  the  ehin  (Fig.  40). 
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and  tied  to  the  one  alreadv  in  place ;  fasten  all  these  IsycB  together 
with  safety-pins  ( Fip*.  42  and  43). 

Fiafter-of-Pam  bandages  are  nsed  whenerera  fixed  stiff  dreas- 
ing  w  rc<iuire(]  f^)r  prnte^^tion  r»r  in  limit  mobilitT.  Ther  are  made 
by  mbhing  pla«itcr-of- Paris  into  the  tnesbes  of  a  ganae  or  crincklioe 
bandage.  The  part  shonld  fii^  be  covered  wkh  a  hjet  of  sheet 
wadding,  cotton,  or  lint.  The  plaster  bandages  are  then  pboed  in 
a  basin  of  warm  water  to  which  a  teaspooniul  o£  cummoa  salt  has 
been  added.  When  the  bandage  is  thoroi^hly  soaked,  it  should 
be  ftqoeexed  as  dry  as  possible  and  applied  over  the  layer  of  wad- 
ding. Care  should  be  taken  to  apply  the  layeis  evenly,  and  in 
genecd  the  figure-of-eight  should  be  used  on  a  oonioal  part  ratlier 
than  the  reverb  spiral,  as  the  wet  bandage  when  levn^^  is  apt 
to  roll  itself  into  a  bard  cord,  which  may  prodnce  subsequent  di<i- 
comfort.  Good  planter  will  8et  or  harden  in  a  few  minates.  The^« 
dresBings  are  removed  by  cutting  or  sawing  throi^h  the  plaster 
down  the  frr>nt  or  along  one  side.  In  thick  casts  this  is  often  dtf- 
^icnltf  and  can  be  made  easier  by  moistenii^  with  a  strong  solution 
of  merenric  chloride  or  dilute  hvdrochlofie  acid. 


1 
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Wotmd  Dressisga- 

Clean,  freshly  made  wound*  are  be^  dressed  with  sterile  dry 
gjuue,  which  l^  simply  held  in  place  by  a  bandage.  The  dressing 
should  be  large  enough   to  extend  well  beyond  the  wonnd-Iimib^, 

and  secured  firmly  enough  to  prevent 
being  displaced  and  expoeii:^  any  part 
of  the  wound.  The  use  of  thin  s^ilvcr 
foil  next  to  the  woond  or  a  Liver  <»f 
gauze  wet  with  a  I  :  50  ^lution  of 
formalin  will  serve  to  prevent  stitch 
infectitm  from  Staphylococcus  epider- 
midi<  albus.  If  there  l«  reascm  to  sujv 
poee  that  the  wound  is  infected,  pro- 

Ffea.4Sw 


▼isioa  should  be  made  ibr  drunage  by  leaving  the  wound  ptirtly 
open,  by  packing  with  gauae,  by  the  intrvMiuction  of  a  rubWT 
drainage^ube  (Fig.  44),  or  by  the  use  of  a  thin  5trip  of  folded 
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flteffile  rubber  protective  tispue.  If  the  wotind  is  a  dcop  one, 
or  tn  one  of  the  body  cavities,  or  if  an  abundant  tin  id  dis- 
charge is  expected,  a  glass  drainage-tube  may  be  empluyed  (Fig. 
45),  or,  especiidly  in  the  abdominal  cavity,  the  clgardte  drain  will 
Im*  foand  oselaL  This  consists  in  a  roll  of  gauze  covered  by  thin 
nibber  tubing  or  rubber  protective  tissue  (Fig.  46). 

Fio.  46. 


f.O. 


CagBxette  dtmins. 

Injected  or  open  wounds  are  often  treated  by  wet  dressings. 
Seven!  layers  of  gauze  are  wet  with  some  antiseptic  S4*liitinii  and 
pUoed  next  to  the  w»»und  ;  thi«  is  covered  v^^tll  oilitl  silk  or  nil)- 
ber  tiasoe  to  prevent  too  rapid  eva|>oration,  and  held  in  place  by  a 
loller  or  many-taikxl  Iwindajsre.  AVet  dressinjgp  should  be  fre- 
^peuAy  opened  and  more  of  the  solution  adde*].  Of  the  siJiitions 
mort  used,  mercuric  chloride,  1  :  5000  to  1  :  1000  ;  aluminium 
aeeCat4*(l  part  of  alum,  25  parts  of  lead  acetate,  and  500  parts  of 
water) ;  carbolic  acid,  1  :  500  to  1  :  100 ;  Thiersch's  solution, 
nade  by  dissolving  1  part  of  boric  aciil  and  6  jwirts  of  saHcylic 
acid  in  5W  parts  of  water ;  and  tnyrrh  wash,  mudt-  by  adding  1 
part  of  tincture  of  myrrh  to  12  jmrts  of  water.  The  latter  is  very 
useful  in  fool  suppurating  wounds.  Abscess-cavities  and  long 
fOppofmtai^  nnuses  should  be  dre^^^sed  onc4'  or  twio<'  daily,  irri- 
'  with  some  anttseptic  solution,  and  allowed  to  heal  from  the 
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botk>m.  Such  cavities,  if  indolent,  should  \ye  packed  with  gauxe 
soaked  in  haLsim  of  Peru  or  "  red  waafh,"  wliich  is  a  mixture  of 
2  parts  of  zinc  sulphate  and  100  parte  of  tincture  of  lavender  in 
600  parts  of  water. 

Ligatm'es. 

Woundt"d  vessels  should  \yG  elanij»ed  and  ligated.  If  possible, 
an  id).sorbable  ligature  should  bt'  used.  Sterile  catgut  is  tlie 
material  to  be  reeoriinieudcil,  the  smaller  sizes  f*ir  sniall  vessels,  larrrer 
sizei-i  for  nieilinm  sized  v&ssels,  and  medium  or  heavy  chroniic-i/iil 
catgut  for  the  larger  arteries.  When  sterile  cjitgut  rtiiinot  l>e  bad, 
silk  should  Im?  used.  If  neither  can  l>e  obtained,  ordinjir}'  linen 
thrmd  boiled  for  ten  minutes  will  answer  the  purpose.      The  reef 


Fig.  47. 


¥m.  48. 


Reef  or  flftt  knot. 


Gianny  knot 


or  square  knot  (Fig.   47),   the  granny  knot  (Fig.  48),  and  the 
surgeon's  knot  (Fig*  49),  are  the  ones  generally  employ etl.     The 
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Sargeon's  knot 

Ballanceand  Eilmunds  knot  is  highly  recommended  in  the  lig:itnre 
ftf  large  arteries.  Two  strands  of  floss  silk  arc  pj»ssed  around  the 
vessel  and  the  first  half  of  a  knot  tied  in  each  separately  ;  then 
both  strands  are  taken  together  and  the  last  half  of  the  knot  titnl 
as  one. 

Methods  of  Wound  Clostire. 

If  the  wound  is  su|>erf]cial,  aseptic,  and  there  is  no  tension, 
the  divided  edges  of  the  skin  cau  \w  approximated  and  held  by 
a   few   interrupttMl  sutuR's  (Fig.   50),  c-iirc  Ijcing  taken  that    the 
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lKI«niif«ed  •Qtai«.    iPark.)      OonUnoed  suture.   (Pmrk.)  Chaln-fltitch  sutuiv. 

to  catgnt  for  catan^jos  sutores,  for  the  reius4.^n  that  catgut  swells, 
SttLs  tiie  minute  opi^ning  through  which  it  pa;«ses  aud  tbti!^  pre- 
reot$  capillary  drainage.  The  t-ontiimoui?  j^uture  i.*  largely  em- 
ployed  in  closing  cutaneous  wounds  (Fig.    51),  aLK)  the   locked 


Flo.  58. 


Fio.51 


I  Kitutv,  latermpled. 


Cuihlngtuture. 


9liliGli  (Fig.  52)  or  the  mattress  sutnre  (Fig.  53).  The  continuous 
iMitrcatt  sutarCy  or  Cushing  s^uture,  i.*  employed  hy  many  hi 
ipleetinal  work  (Fig.  54).  When  ccmsiderable  force  is  needed  to 
the  wound  edges  tfigether,  a  few  deep  suture«  introduced  at 


Quilled  Buiure.    (Smith.) 


infection.  This  is  accompliHhetl  best  by  the  introduction  of  a  few 
deep  catgut  sutnres.  In  closing  abdominal  lamruU  it  is  desirable 
to  unite  the  different  .stmctures  sejvanitt'ly,  in  onler  to  prevent  a 
suhseiiuent  hernia ;  the  peritoneum  should  be  drawn  together  with 
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a  OQotinilcas  mttire  of  catgut,  the  muscular  and  aponeurotio  layers 
with  chromicizied  catgut,  and  the  skin  with  silk  or  silk-worm  gut» 
Many  surgeons  employ  the  throuffh-and-iJiroHtjh  »uture  of  .silk- 
worm gut  or  silver  wire,  including  all  layers.  In  the  u(>f)er 
KHie  of  the  abdomen  this  method  may  be  employed,  as  heniias 
rarely  occur  in  this  region.  It  is  to  be  advised  also  whenever 
the  condition  of  the  jiatient  demands  a  speedy  termination  of 
the  operation,  as  it  re«juires  much  less  time  tlian  layer  sutore. 
The  9ubc\tiic\dar  stUurc  has  been  extensively  einphiye^I  ^ff  late  to 
avoid  stitch  infection  and  to  render  the  sc;ir-lioe  less  notieriilrle. 
It  consists  in  the  use  of  fine  silver  wire  with  a  full-curved  ilaga- 
dom  needle.  The  needle  pierces  the  skin  just  beyond  one 
extremity  of  the  wound  and  emei^^s  just  within  the  cut  Wlow  the 
cutis.  From  this  piint  the  needle  is  passe<l  thpiu^h  tlu^  sutK-u- 
ticuhir  tissues  fir^t  on  one  side  and  then  on  the  other  until  the  np|>o- 
site  extremity'  is  reached,  when  the  needle  again  picra>s  the  healthy 
skin  just  beyond  the  wound  angle  (Fig.  58).     When  the  wire  is 
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8QbciiUcalAr  sotaiv.    iWhmrton.) 

drawn  tight  the  two  clges  of  the  wound  are  approximate^!.  Ex- 
perience has  shown,  however,  that  these  s<^rs  eventually  heenrae 
as  wide  as  the  others,  and  also  that  stitch  infection  can  pnicti^tlly 
always  be  prevented  by  the  use  of  silver  foil  or  formalin  gauze 
over  the  cutaneous  wound. 

Cutaneous  approxinuUiorn  ttithmtt  fnduren  by  means  of  strips  of 
stoiltzed  sdnc  oxide  atlhesive  piaster,  suggeste<l  by  Lilienthal,  has 
recently  come  into  frequent  use.  The  advantages  are  that  ample 
drainage  space  is  providet!,  the  skin  is  not  pieree<l,  .stmnjrulation 
of  the  marginal  tissue  is  avoided,  and  the  chances  of  infection 
greatly  reduced. 

Cathetemation. 

Catheterization,  or  the  intrcHlurtioa  of  urethral  instruments,  in 
t)ie  female  is  generally  easy.  If  a  sotl-nibber  catheter  is  em- 
plojedy  the  tip  is  well  lubricated  with  sterilized  vaselin,  or  lubo- 
dMadriiie,  and  introduced  within  the  external  meatus,  ailer  which 
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M«tall]«  catheter. 


Proetatlc  catheter. 


Flexible  catheters.   Meroier's  cnad6 
«"uthftff. 


felt  as  a  puckorcii  depression  ha!f-an-ineh  above  the  vaj^iiial  open- 
ing, then  |)asj<ing  a  glass  or  gum-elastic  catheter  alf>ng  the  fore- 
finger into  the  urethra.  In  the  niah'  eathetrriziition  is  more 
difficult  owing  to  the  length  of  the  urethni,  its  sultptihio  curve,  and 
the  fact  that  the  rurx'ed  pirtion  of  the  rtinal  is  tixed  hy  strong 
ligamentous  stmctures.  The  suhputjie  curve  in  the  adult  male 
urethra  corre.«;ponds  to  an  arc  of  a  circle  three  and  oixwjuarter 
inches   in    diameter;    all    solid    urethral    iustruoients,    therefore, 
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skoultl  have  a  curve  corresponding  with  Uiis.  As  in  the  feraale, 
s»ift-nibber  and  gum-elastic  catheters  or  bougies  are  easily  intro- 
duced into  the  normal  male  urethra  and  blad<ier  by  >iniple  pressure, 
the  penis  Ix'ing  held  at  a  right  angle  to  the  Uxiy.  In  iotrinhiciug 
a  solid  silvei  catheter  (Fig.  59)  or  stmnd,  the  ^iirgeoo  should  stand 
on  the  potientV  left,  the  pcnh  should  be  i:ras]K*d  by  the  ft.»refinger 
and  thumb  of  the  left  hand  and  drawn  upward  on  the  al)douien ; 
the  instrument,  well  Uil)ricate*l,  should  W"  held  in  tlie  riglit  hand, 
the  shall  Ijciug  jtarallel  with  Puupart's  lig-.inient.  As  the  snund 
glides  into  the  canal  the  shaft  sin  mid  gra<lually  Ix'  earrii'd  towanl 
the  median  line  and  elevated^  and  when  the  jxnnt  of  the  s«tund 
readies  tlie  prostatic  portion  the  shaft  sh4>uld  Ik*  ejsactly  in  the 
inediao  line  of  the  lx>dy  and  at  a  right  angle  with  it.  Finn 
pressure  should  then  Ik?  made  by  the  right  hand  over  the  root  of 
the  penis,  and  with  the  lefY  the  handle  should  be  gently  depressed 
between  the  thighs.  This  allows  the  lieak  to  follow  the  natural 
carve  of  the  urethra  and  to  |iass  into  the  bhuhkr.  If  the  calibre 
of  the  urethra  is  narn»wetl  or  deviated  by  strieture,  iteriiirethral 
exudate,  or  enlargement  of  the  pn>state,  the  HexiWe  guiii-etastic 
olivary, coud4  or  long  proetatic  catheter  should  l>e  iLstil  (Figs.  <Jt)— 
62).  All  urethral  instruments  should  lie  sterilizcHl  l^efore  intro- 
doctioo,  and  the  r^ion  of  the  meatus  disinfectetl  by  careful  wiping 
with  a  ple»lgei  of  «itton  wot  with  a  1  :  KHHi  soliitiiin  of  mercuric 
diioride.  If  the  urethral  raucr>us  membrane  is  infecte*!,  it  should 
be  irr^ted  with  bichloride  stjlution  (1  :  10,000)  or  potassium  per- 
iMngHMto  (1 :  4000). 

Transfusion  of  Blood. 

Transfusion  of  blood  from  one  person  to  another,  and  the 
introduction  into  the  veins  of  defil>rinate<l  bhMxl,  have  l>een 
abandoned  by  surgeons  on  account  of  techuitid  tlifliculties,  and 
aldo  far  the  reason  thjit  such  f)roci»dure8  are  not  only  useless,  but 
are  aooompanied  aL^o  by  grave  dangers. 

Intra venons  Infaslon   of  Normal   Salt  Solution. 

Intravenous  infusion  of  normal  salt  solution  iuis  advantages 
OTcr  all  other  means  of  rapidly  increasing  the  circulating  medium. 
It  is  aooomplishevl  by  means  of  an  irrigating  jar  or  funnel,  a 
])ber  tube,  and  metal  canula  (Fig.  (J.'V).  Any  superficial  vein 
'nifiicicnt  size  to  reci-ive  the  canula  will  answer,  U.-ually  the 
nedian  ceplialic  or  basilic  vein  is  chosen.  This  is  expose*!  by 
a  flhort  incision,  clearetl,  and  ligated.  Above  the  fK)int  of 
lijpiliire  an  incision  b  made  into  the  vessel,  the   canula  intro- 
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diH-ed  and  held  l>y  a  sfcoiul  ligiitiire.  From  1  to  Tj  pints  of 
mirniiil  sterile  sjilt  sohition  at  a  tenij)fratiirt'  of  from  110°  to 
118'-'  F,  may  Ix^  slowly  introdiitiitl  aew>rdiiig  to  the  necessitic-s 
of  the   caae.     Care   nhould  be  taken  that  the  tulMi   and   eanula 
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Funnel  «nd  tube  for  iulrmvenous  Injection. 

are  filltil  with  tlie  solution  Ix^forc  the  (^riula  is  intrfKlufx^l,  to 
avoid  entrance  of  air.  In  an  emergnt^ney  a  satitifaetory  infu- 
sion apixinituH  may  W  made  from  an  ordinary  tin  or  glass  funnel, 
a  pieee  of  rubber  tubing,  and  a  glass  eye-dropi>er. 

HTpodermoclysis. 

Large  anioutit*?  of  fluid  may  l)e  added  to  the  circulation  by 
intrtwhicing  jrtalt  ssolution  into  the  snlM>utaneous  e(inne<'tive  tij^sue. 
This  is  fijsily  ae<'oiiipllshed  by  an  irrigtitor,  tulie,  and  large  a.<pi- 
niti tig- needle.  After  !iterili7iition  of  the  a]i|>jiratns  and  -skin  ttf 
tfie  patient  the  needle  is  intrcHlneetl  beneath  the  skin  of  the  al>- 
domen,  thorax,  thigh,  or  buttock,  and  from  1  to  2  pints  of 
normal  sjdt  nvlution  aUowtnl  to  infiltrate  the  tis^«;uei*.  This  is 
ni[jidly  al>H>rbe*l,  and  the  re?;nlt  though  slower  is  often  satis- 
fartory. 

The  same  result  may  often  be  aecomj)lisheil  by  i>n)longetl  irri- 
gation of  the  rectum  and  eolou  by  means  of  the  Kemp  tube. 

Skin-graftiiig. 

Skin-grafting  is  employed  to  hasten  the  healing  of  large  ulcers, 
and  consists  in  reniiKviiig  |>t>rtionsof  epidermis  from  the  inner as[M?ct 
of  the  arm  or  thigh,  and  planting  them  on  the  healthy  gmnula- 
tions  of  an  ulcer.  The  nicer  and  sunvjuniiing  skin,  as  well  as  the 
skin  of  the  |>art  i'rom  which  the  grafts  arc  to  be  taken,  should 
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be  rendered  aseptic  by  the  usual  process.  The  granulations,  if 
exobeniDt,  are  to  be  airetted  to  the  level  of  the  surrounding  sJsin ; 
bemorrlnge  should  be  checked  by  sponge  pressure  and  hot  irriga- 
lian  whh  normal  salt  solution. 

RiTerd$n*«  mdhod  consists  in  cutting  small  pieces  of  epidermis 
from  a  healthy  part  by  scissors  and  placing  them  on  tlie  ulcer, 
the  cut  surfaces  being  in  contact  ^vith  the  granulations.  In 
Thierach'is  virlhml^  long  strips  of  epidermis  are  cut  with  a  raxur 
from  the  inner  side  of  the  thigh  <ir  arm,  and  caretuUy  laid  ujMin 
Uie  aloer  in  such  a  manner  as  completely  to  cvtvcr  it.  Consiiler- 
ablc  skill  is  required  to  ait  these  stripe,  which  j*hould  be  exceed- 
vufjiy  thin,  and  are  best  cut  while  the  skin  is  on  the  stretch  by 
bring  drawn  upward  and  downward  with  the  edge  of  a  narrow 

Fig.  64. 
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board,  or  by  McBumey's  books  (Fig.  64).  When  the  grails  are 
m  place  they  are  covered  with  several  overlapping  strips  of  rub- 
ber protective  tissue  and  surrounde<l  bv  st^veral  thicknesses  of 
sterile  gauze  wet  witli  normal  salt  st>lution,  and  the  whole  held 
in  place  by  a  bulky  dressing  of  cotton  and  a  snug  liantlage.  The 
nrf^)er  tissue  should,  if  possible,  be  lef\  in  place  for  a  week  or 
IBD  days.  After  a  successful  grafting  the  gnioulations  will  be 
cvrered  with  a  delicate  hhii.sh  transparent  epideroiis,  which  soon 
spreads  over  the  entire  ulcer  and  gradually  thickens.  In  the 
Mhaeqtient  dressings  the  rubber  protective  should  be  used  until 
the  grafts  appear  vigorous,  after  which  any  simple  sterile  dressing 
will  answer. 

Haktod  ha«  suggested  the  use  of  silver  foil  in  place  of  rubber 
twoe  in  the  primary  dressing. 


CHAPTER    VIII. 


ANESTHESIA. 


The  term  anoej^thcsia  sifi^nifies  a  etrnditiou  M'  insensibility  to 
[Niin.  All  aniei-ithetic  is  auy  agent  which  indiu'cs  tlii>  otmdition. 
Aiiiesthetios  are  dividcxl  into  general  itn<r«flnii('x  ami  local  aiKra^ 
Iht'fh-ii:  the  former  when  adniiiiistered  |>iT»diieiiig  iuseiksiliijity  to 
jMiin  over  the  entire  IxkIv  acwnnpaniecl  hy  loss  rtf  eoiisciiiiisness ; 
the  latter  [jrothieing  insensibility  only  over  tlie  rejj^ion  of  their  appli- 
eatiou  an((  heini;  iinai'w>nii)anitHl  by  susjientled  eonseiousness.  Gen- 
eral anaesthesia  may  he  itrodueed  by  inhnlation  of  the  vapor  of 
ether,  ehlorofurni,  nitnm.s  oxide,  ethyl  ehloride,  or  ethyl  bntmide; 
loeal  aniesthe.sia  may  t>e  indtit*ed  by  the  effeefc?  of  cold  and  by  cer- 
tain drugs,  as  cocaine,  eiieaine,  tropactx-aine,  etc.  Previous  to 
the  discovery  of  ether  and  chlorofonn,  tlie  oidy  means  which  sur- 
geons jwissiiessed  to  mitigate  tlie  siifterings  of  patients  was  tlie 
k>c:d  appiieatiivn  of  cold  and  the  administration  of  opium  and 
ah."ohol.  The  sut!ering8  ex|K'ricnced  by  tliose  wlio  were  obliged 
to  undergo  surgical  operation!^  limited  the  employment  of  the  art 
to  eases  of  dire  necessity,  and  led  surgeons  in  thrir  ojienitive  pro- 
cethtres  ht  saeril^ce  everything  to  &iK'ed.  Tlie  discovery,  liowever^ 
ill  1>'47,  of  ether  by  Morton,  and  of  chlorttform  the  iullowing 
year  by  iSir  Janie.s  Simpson,  led  to  a  ciimplete  revolution  in  tur- 
gical  procedure.  \¥hen  it  M^as  appreciati-d  that  by  the  use  of 
these  agtmts  complete  insensibility  to  jKiin  could  be  safely  produced 
and  maintiuned  during  a  protracted  surgical  operation,  many  dis- 
tressing conditions  formerly  imtrcat-ed  were  brrtnght  to  the  surgeon 
for  i"elief,  and  as  surgeons  gradually  became  more  deliberate  in 
their  work  a  higher  perfection  in  technic  resulted. 


General  Anaestheda. 

General  anoesthesia  Ls  employe*!  chiefly  to  render  surgical  ojiera- 
tions  painless,  to  diminish  suflcring  during  parturition,  to  prmluce 
muscular  relaxation  for  the  reiiuction  of  hernias,  fractures,  and 
dislocatittn.'i!,  and  for  purf^Mise  of  thomugli  p!iygi«il  examinatinn  ; 
cxicasionally  to  give  relief  in  painful  surgical  (listtrders  such  as  the 
passage  of  a  renal  calculus  or  gall-stone,  and  in  eases  of  intense 
neuralgia. 

General  anaesthesia  is  contraindicated  in  cases  of  uncompensated 
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TalvuLiT  disett^e  of  the  heart,  in  myocarditis,  in  extensive  di^^^ase 
cf  the  lung'^  or  kidneys,  in  diabetes?  with  marked  acidosis,  in  new- 
hnm  children,  in  advance<l  ag«,  and  in  conditions  of  severe  sh<ick. 

Nitrous  Oxide. — ^Althougli  tlie  anaesithetic  properties  of  nitrous 
oxide  gas  were  known  long  before  the  di^^^very  of  ether  and 
chlorofornj,  it  was  not  until  general  ansesihesia  had  to  a  certain 
extent  become  popularized  by  the  use  of  these  agents  that  the 
employment  of  nitrous  oxide  became  general.  The  inhalation  of 
pore  nitn^us  oxide  gas  rapidly  produces  unconsciousness  and  in- 
KDsibility  to  pain.  The  patient  after  two  or  three  deep  inlialadons 
Aaws  a  certain  degree  of  mu^^cuhir  sfia^m  and  slight  tremor :  the 
pulse  becomes  rapid,  tlie  eyes  fixed,  tlie  iace  gradually  beccmies 
^rmoeed,  the  respirations  stertorous,  and  a  condition  of  antestiu^ia 
results,  which  perslst^i  for  from  one  to  two  minutes  after  with- 
dimwal  of  the  drug.  Following  this  the  patient  nipidly  regains 
onnaeiottsnes^  without  nausea  or  other  untowar*]  syniptoms. 
Nitrous  oxide  is  useful  for  short  oj)erations  not  requiring  absolute 
mnscolar  relaxation,  and  in  longer  operations  when  it  may  be  given 
in  combination  with  oxygen.  It  is  frefpiently  employed  t<»  produce 
npid  anaesthesia  preliminary'  to  the  administration  of  ether  to  save 
time  and  to  avoid  the  disagreeable  choking  sensations  of  the  ether. 
Tlie  apparatus  required  for  the  administration  of  nitrous  oxide 
cooststs  of  a  metal  cylinder  in  which  the  ga.*  is  stored  in  a  liquid 
stale  under  high  pressure,  a  rubl^er  Ixig  connecte<l  by  a  flexible 
tube  with  a  hollow  spherical  face  mask  provide*!  with  a  valve  to 
allow  the  escape  of  expired  air.  The  bag  is  filler  1  with  ^i>^  the 
&oe  mask  tightly  applied,  and  the  patient  instructed  to  breathe 
deeply.  AiUBStbesia  is  generally  produced  in  from  thirty  seconds 
to  two  minutes. 

Kther. — The  inhalation  of  the  vapor  of  ether,  if  skilfully  admin- 
istered and  combined  witli  a  c«.»nsiderable  quantity  of  air,  gives 
rise  at  firet  to  a  sensation  of  giddiness  and  mild  intoxication  ; 
there  are  often  a  slight  sense  of  constriction  about  the  larynx,  and 
aafivation  from  irritsition  of  the  fauces.  If  the  vapir  is  adminis- 
tered in  greater  concentrxtion,  the  choking  sensatiou  is  more  pnt- 
ooonced  and  the  patient  stnigcles  to  be  free  from  the  cone.  When 
more  of  the  drug  is  given  the  face  becomes  flushed,  the  pupils 
dilatt^l,  the  pidse  rapid,  and  the  respirations  are  increase*!  in  fre- 
qaeney  :  tlie  patient  becomes  talkative,  the  speech  is  thick  and 
anintelligible,  there  may  be  miLscular  spasm  or  tremor,  after  which 
the  respirations  gradually  Ijecomc  slower  and  deeper,  the  muscles 
relax,  the  <xinjuncti\-al  reflex  is  abolished,  and  the  patient  appear? 
to  be  sleeping  naturally.  In  this  contlition  the  pupil  may  be 
normal,  slightly  contracted  or  dilated,  but  reacts  to  light ;  there  is 
aofoplete  insensibility  to  pain,  and  the  patient  is  ready  for  opera- 
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tion.  In  certain  individual^  the  stage  of  excitement  is  of  longer 
duration  aud  more  viulc^nt.  In  the.se  C4i.ses,  after  a  certain  amount 
of  the  drug  has  l>een  iulialed,  they  have  vivid  hallueiiiatiuo^  and 
illutsions — (jften  of  |)er<i'etition.  They  sereani  and  .struggle  and 
jsweiir  and  light,  and  unles;*  Cf>ntrolled  by  assi^tant^  not  infre- 
quently jump  from  the  table  and  attempt  to  escaj>e  from  the 
imaginary  danger.  Ay  a  rule,  however,  they  i|uiekly  regain  con- 
sciousne!*s,  and  are  ea^^ily  persnadtHl  to  lie  down  and  inhale  nn)i*e  of 
the  anaesthetic.  In  other  in.stances,  esjiecially  in  ale^jhoiics,  the 
stage  of  excitement  is  aocompauicd  by  severe  and  prolonged  mus- 
cular spism,  and  violent  tremor,  whieli  may  persist  until  the  most 
profound  degree  of  ana'sthesia  is  reached.  When  the  muscle'*  of 
the  glottis  are  atfectt-*!,  respiration  it*  completely  snspen<le<l  and  the 
|Mitient  iK'comes  j)rofoundly  eyanosed.  The  eondititm  is  alarm- 
ing to  hicxprienccd  anre>thctist«,  but  is  without  danger,  as  the 
spasm  always  I Wiises  away  if  the  cone  is  remo%'e<l  from  tbefiice  and 
the  }>osition  of  the  tongue  such  a^  to  allow  air  to  pass  freely  to  the 
larynx. 

The  adminhiraiion  of  ether  is  accomplished  best  by  means  of 
an  inhaler  made  of  a  towel  stiffened  with  several  layers  of  news- 
paj>er,  as  seen  in  Fig.  65.     The  advantages  of  this   inhaler  are 
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that  it  is  absolutely  clean,  it  may  be  made  to  fit  any  face,  it  in- 
yiurvs  an  abundance  of  air  during  the  administnitinn  nf  ihe  ether, 
it  never  gets  out  of  order,  and  may  be  made  in  any  house.  The 
Albs  inhaler  is  made  of  a  soft-rubtH-r  hoo<l  njien  at  both  ends  with 
a  foliled  flannel  obturator  at  one  end,  upnn  which  the  ether  is 
l>oured,  and   possesses   most  of  these   advantages.     The  Clover 


Beanett  Inhaler  for  inu  and  ether. 

over  the  face  before  any  etiier  lias  been  applied,  an«i  to  allow  the 
Mibjert  to  take  ihronsrh  it  one  or  two  dwp  inspirations^  to  demon- 
stnte  that  saiff^cation  is  not  a  part  of  the  procci*:*.  After  this  a 
•iMill  amount  of  ether  is  poimMl  into  the  inhaler,  wliich  at  firsrt  is 
bckl  at  >«oroe  little  distance  from  the  face  until  the  patient  grow* 
aoeci?*tom<'d  tn  its  Hmell.  The  inhaler  I**  then  jErradnally  lowered 
Ootil  it  is  snugly  applied  over  the  mouth  and  nostrils.     Ether  is 
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then  addefl  more  freely  until  the  inhiileil  air  contains  about  90  pi-r 
ri'dt.  of  ethcT  vap>r«  This  should  \)v  fontiiHunl  until  a  CMinlitinn 
(►f  jimfountl  !5ur^:ic:il  iimesthesia  iri  rLiielieil,  after  wbich  just  suffi- 
cient of  the  drag  should  be  given  to  keep  the  patient  quiet. 
As  a  nde,  this  rc^juires  verj'  littlr,  if  the  aniestlietist  is  watchful 
and  does  ni»t  allow  the  patient  to  recover  to  the  stage  of  niovittg 
about  ftr  reaetiag  to  puin.  The  Itest  truide  is  the  conjnnrtival 
reflex.  When  this  is  pR'sent,  ^ive  just  suflieient  to  aholish  it 
without  produoing  dilatation  of  the  pupils  or  putHtig  respiration. 

Chloroform, — The  effect  [innhieetl  by  the  itdialation  of  ehlon>- 
I'lirrn  va(Mir  is  much  the  same  as  that  jinxluced  Uy  ether.  There 
is  eonsiderably  less  irritation  of  the  niueous  niembraue  of  the  nose 
aud  thiYiat ;  there  is  pnietically  no  choking,  coughing,  or  saliva- 
tion, tlie  mlor  is  agrceidtle  to  most  patients,  aud  the  adtninistni- 
tictu  is  not,  as  a  rule,  resisted.  The  stage  of  excitement  is  often 
absent,  tlie  patient  ctuitiuuiiig  to  breathe  quietly  until  eoniplctely 
ana'stlietized.  Exceptionally  the  stjige  of  excitement  is  niarked 
aud  the  [>atieut  nuw  stni^lc  violently.  Muscular  spasm  and 
tnnnor  nuiy  also  be  present.  Cyanosis  from  s|msmotlic  closure 
of  the  gh>ltis  is  nire.  JSuspeniknl  respiration  unaeeonnwnit>il  hy 
nmseiihir  spasm,  however,  is  comparatively  fre<juent  during  the 
atlm in ist ration  of  chloroform,  an{l  demands  prompt  action,  as  it  is 
tlue  to  the  depressing  elleel  of  the  drug  ou  the  ix^spimtorv^  centres, 
nitlier  tlian  t«i  mccliaaietd  ohstnictiitn  in  the  larynx,  as  in  the 
«ise  of  ether.  Cardiac  weakness,  evidencct!  by  a  sudden  dei-Hiie 
in  the  force  of  the  pulse,  with  hiweretl  arterial  tensiim  and  irregu- 
larity, will  tKxiasionally  t»ccur  during  the  administration  of  chloro- 
forni,  tbie  also  to  the  toxic  efViTt  of  the  drug.  Btith  of  these  con- 
ditions may  arist^  Avitliout  warning  in  |>eri'eetly  healthy  individuals 
a!id  often  l>cfort^  the  patient  has  had  sufficient  of  tlie  drug  to  pro- 
duce surgicad  anavsthcsia. 

Ch^irttform  may  hv  athniui.sterwl  hy  holding  a  folded  handker- 
chief or  several  layers  of  gauze  in  the  tbrm  of  a  cone  over  the  face 
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and  aUovring  the  ehlarofonm  to  drop  upon  it.     The  apex  of  the 
cooe  should  be  two  or  thrca  inches  abm^e  the  mouth  to  allow  a 
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_  admixture  of  air.     The  most  convenient  roethod,  how- 

ever, is  by  means  of  tbe  Esmarch  mask  (Fig.  67),  which  oon>ists 
of  an  oval  wire  frame  covered  by  Hannel  or  muslin.  In  the 
ad  mi  nitration  of  chloroform  an  effort  should  be  made  to  give 
about  10  per  cent,  of  the  NTipjir  of  chloroform  and  90  per  cent,  of 
air.  In  «ome  cases,  however,  the  vapor  must  Ix*  given  in  greater 
ooooeDtration.  It  should  always  be  droppetl  from  the  b<ittle,  and 
Dprer  poured  on  the  inhaler.  The  hypodermic  injection  of  ^  grain 
of  morphine  one  hour  before  the  administration  of  chl«»rolorm 
will  reduce  to  a  very  considerable  extent  the  amount  uf  cliloroform 
neoessary  to  pnxluce  anaesthesia.  As  direct  contact  of  chloroform 
with  the  skin  produces  a  dermatitis,  the  lips  and  nose  should  be 
aoointed  with  vaselin  before  beginning  its  admin isitration. 

Complicatioiis  Arising  during  the  Administration  of  Gen- 
eral Anaesthetics,  and  Their  Treatment. — Coughing  and  chok- 
ing should  iK'  relieved  by  tompiniriiy  witlidrawing  the  inhaler  and 
aUowing  one  or  more  tull  inspirations  of  pure  air,  then  giving  the 
aaasitfaelic  more  slowly.  If  tlie  stomach  contains  fo<xl,  and  vomit- 
ing oocars,  the  patient  should  be  turned  over,  the  head  loweretl,  and 
the  Tomited  matter  carefully  swabbe<l  from  the  throat  and  mouth. 
If  Tomited  solid  matter  is  inhaled  into  the  larynx  or  trachea, 
tracheotomy  should  be  performed.  When  the  stomach  is  empty 
the  amntbetic  should  be  resumed.     If  there  is  doubt  regarding 
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the  emptiDeas  of  the  stomach,  it  should  Vie  washed  out  before  the 
anaesthetic  is  given.  Cessation  of  respiration  during  the  adminis- 
tnition  of  ether,  with  spasm  of  the  glottis  and  general  muscular 
l^iditVy  needs  only  the  temfwran^  n»movaI  of  the  inhaler ;  as  soon 
•B  the  spasm  i«  relaxed  the  anjesthetic  should  Im?  pushed,  as  the 
iJIB|ltoin  is  due  to  incomplete  ana?stliesia.  Cassation  of  rt*spiration 
wHhmit  muscular  spasm  is  often  due  to  closure  of  the  glottis  by 
diopping  backward  of  the  tongue,  and  is  relieved  by  drawing  the 
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angles  of  the  jaw  well  forward,  or  by  drawing  the  poiDt  of  the 
tongue  out  of  the  mouth  by  means  of  a  tongue-fon?eps  (Fig.  6M) 
or  silk  thre:id  passetl  through  the  organ  in  the  metlian  line.  C'e>*sa- 
tion  of  res]>irdtion  during  the  administration  of  t-hlnrofbrm  may  be 
due  to  these  siime  duisies,  but  i.s  ot\en  the  result  of  the  toxic  action 
of  the  drug  on  the  central  nervous  system.  These  cast»s  require 
prompt  treatment  by  artificial  respiration,  lowering  the  bead, 
antl  placing  the  bmly  io  an  exaggeratetl  Trendelenburg  position. 
During  the  artificial  respiration  the  ciicst  should  be  expa^ed  and 
slapped  with  a  wet  towel ;  ether  should  t»e  {Kiuretl  on  the  e]>ipastric 
region  ;  rhythmic  traction  shouhl  lye  made  on  the  tongue  l>v  draw- 
ing it  outward  during  inspiration  and  allowing  it  to  rectxle  during 
expiration.  Oxygen  shouUI  W  administered,  and  a  faradic  current 
applied  by  one  pole  to  the  back  of  the  neck,  the  other  to  the  region 
of  the  ensiforni  appenilix  or  along  tlie  plirenic  nerves.  Xot 
infrecjuently  the  sudden  sulistitiition  of  ether  for  ehIon*form  will 
stimulate  respiration  ii'  the  retlexes  are  not  altoltshed.  If  the 
heart  action  becomes  weakened,  the  hypodermic  use  of  strychnine, 
atropine,  and  whiskey  is  indicated,  and  an  enema  of  hot  coffee 
should  be  given.  Intravenous  infusion  nf  liot  normal  salt  solution 
may  l>e  useful  after  the  acute  crisis  is  passed,  to  improve  the  vascu- 
lar tone. 

Post-operation  Complications  of  General  Anaesthesia. — 
Vomiting  during  and  after  recitvert-  is  present  in  a  certain  uumlier 
of  cases,  and  is  due  to  administering  the  ansesthetic  while  the 
stomach  contains  fcKxl,  to  the  use  cjf  !ui  unnecessarily  large  amount 
of  the  agent,  and  also  to  the  toxic  effect  of  the  drug.  It  more  fre- 
quently follows  tlie  useof  etlier  than  chlon»form,  but  is  rather  more 
persistent  after  the  latter.  It  shoidd  l»e  treated  by  absolute  rest  of 
the  organ,  as  anythi ug  iutroducetl  into  the  stomach  tends  to  increase 
its  irritability  and  to  |K»stp:»ne  the  time  when  food  can  Ix-  taken 
and  retained.  Profound  exhaustion  not  infretpieutly  follows  tlie 
persistent  use  of  drugs  in  this  condition.  Sudden  heart-weak- 
ness, :ind  even  dpalh,  may  occasionally  follow  :jna>sthesia,  due 
to  simie  unusual  strsiin  iqion  a  elirtmically  ilisca^tHl  iKiirt,  lis 
a.SvSuming  an  upright  position  or  struggling  with  un  attendtint  wliile 
reciwering  from  the  effects  of  the  drug.  Patients  \»ith  myf»canlitis 
should  be  carefully  watclieil  imtil  fully  conscious.  Pulmonari'  irri- 
tation, bronchitis,  jvneumonia,  and  the  lighting-up  of  an  old  tuber- 
culous fwus,  occasionally  follow  the  ndministration  of  ether  or 
gas,  and  are  presumably  due  io  most  e:is<'S  to  the  inhalation  of 
septic-  mucus  from  the  mouth  or  nostrils,  or  of  particles  of  fnod 
and  vomited  matter.  Ether  pneumonia  occurs  with  greater  fre- 
quency during  the  winter  montlis,  ami  in  eases  in  which  e<insider- 
able  broncborrhoea  was  noticed  during  the  administration  oi'  the 
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CUoroform  narcosis  appears  to  be  singularly  free  from  pul- 

ry  coiuplications.       Both  ether  and   chlon»fonn  sbrnild   Ije 

letl  a*  renal  irritants,  chlortiform  more  .-^j  than. ether;  yet 

I  congestion  and  nephritis  follow  anjesthesia  from  ether  more  fre- 

Iqnently  than  that  from  chloroform  for  the  rea.^)n  that  r^  ranch  more 

lof  die  drug  is  used.      It  is  doubtful  if  either  agent,  when  jskilfully 

ainistercd  in  niiKlerate  quantity,   can  priKJuce  these  elf'e«ns  in 

ons  with  healthy  kidneys,  but  it  Ls  extremely  common  by  their 

I  employment  to  light  up  an  old  and  quiescent  renal  trouble  into  an 

icnte  nephritis  with  symptoms  of  unemia  or  of  complete  suppres- 

aoo  of  urine.     Diabetic  ooma  may  lie  brought  on  by  tlie  use  of 

amestbetioi  in  glycosuric  individuals. 

A  more  or  less  persistent  paralysis  of  some  or  all  of  the  muscles 
"  an  extremity  may  follow  general  amesthesia,  due  in  most  cases] 
lio  a  neuritis  from  pres>sure.  The  pn>gn<isLs  in  these  cases  is  gen- 
Jly  favorable,  although  the  symptoni-^  may  |H'rsist  for  uiontlis. 
Choice  of  Anaesthetic. — Wlien  general  anie?«thesia  is  to  l)e  em- 
fjyed,  the  choice  of  the  agent  to  be  used  is  an  imp>rtant  matter. 
iher  is  undoubtedly  the  safer  of  the  two  in  healthy  individuals, 
death-rate  in  heidthy  iudivi<luals  when  ether  is  administered 
a  competent  amesthetist  is  pmetically  /uV,  while  the  dwith-rate^ 
tlie  employment  of  chlomfctrm  under  ihes*^  conditions  is 
"Tarkwisly  e?timat«l  at  from  1  in  HOn  to  1  in  oOOtX  Therepirtof 
the  Committee  on  Ansesthetics  of  the  British  Medical  Ass«X'iation, 
in  lf>01,  gave  18  deaths  due  to  chloroform  in  l-'i,3fi3  cases,  and 
Df*  deaths  trom  ether  in  4')9'J  cases.  Oilier  reptirts  40,(l(}0  ether- 
itions  without  a  death,  and  McGuire  2^,000  chloroformiz:itions 
ritbont  a  death.  It  is  evident  to  the  writer  that  none  of  these 
idstics  give  us  an  accurate  idea  of  the  danger  of  gtnieral  anies- ' 
Undoubtedly  in  the  experience  of  certain  specblists  when 
tbetics  are  administered  only  in  comj>aratively  healthy  indi- 
viduals, and  where  ample  preparatory  treatment  can  be  carrie<l  out, 
the  death-rate  is  exceedingly  low  ;  but  in  a  large  general  surgical 
pfarlioe,  where  emergencies  have  to  be  met  and  f)perations  |xr- 
ibrmed  in  jieople  of  all  ages  and  under  all  conditions  of  di.-ease, 
dissipation^  and  malnutrition,  the  death-rate  is  considerable.  If 
we  consider  the  remote  deaths  directly  traceable  to  ether  from 
timonia,  the  ligliting-up  of  old  tulierciilous  processes,  or  from 
liritis,  the  death-rate  will  certainly  approach  that  of  chlorofonn. 
tperieni'e  teaches,  therefore,  that  ether  is  to  be  preferred  in 
Jthy  adults,  in  all  cases  of  shock,  and  in  most  patients  with 
chronic  heart  disease.  Chloroform  is  to  be  preferred  iji  infancy 
in  old  age,  in  acute  and  chronic  ilisease  of  the  lungs,  arteries, 
kidneys,  and  in  o|>erations  u|>on  the  throat  and  air-pass:iges. 
It  shonld  be  remembered  that  the  vapor  of  ether  is  inflammable. 
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t^hyl  bromide  and  dhyf  cMoridf  have  been  quite  extensively 
employed  to  pHwlnce  antp?ithesiii  for  short  operations,  the  advaii- 
tiiges  l>eing  that  aiiicsthesta  can  he  iiidueed  in  a  very  few  min- 
ute'*, and  that  recovery  is  rapid  and  unaecNjmpanied  by  nausea  or 
other  unpleasant  symptoms. 

The  A.  C.  E.  mixture  is  com]5<^sed  of  aleohol,  chloroform »  and 
ether,  and  was  supposed  to  be  safer  than  fhlurofnrm,  and  to  do 
away  with  mauy  of  the  unplea.>^aut  iciiitures  ui'  ether.  Experience 
has  shown,  however,  that  the>e  claims  cannot  be  snbstantiatetl. 

The  Scklcich  mixture  is  made  by  combining  ether,  chloroform, 
and  jjetroleum  ether  in  various  proportions  to  prr>dtiee  a  fluid 
the  lioiruig-poiut  of  which  Mill  be  nearer  tiie  nnrnial  b(Kly  tem- 
jierature  than  chloroform  (which  is  141*^  F. ).  Tiiis,  it  is  claimed, 
insures  more  nipid  elimination  of  the  dmg,  shortens  the  stage  of 
rec<^very,  and  diminishes  the  dangers. 

None  of  these  agents  or  combinations  is  to  be  recommended, 
as  their  employment  is  more  daugcrons,  their  effects  less  certain, 
and  their  general  usefulness  inferior  to  that  of  nitrous  oxide,  ether, 
and  chloroform. 

Local  Anaesthesia. 

Freezing  a  pirt  by  means  of  ice  or  a  mixture  of  crushed  ice 
and  salt  locally  api>lieil,  was  fcKrmerly  em])loyed  to  diminish  the 
pain  of  sliort  operations,  as  the  ojK-nrng  of  an  abscess  or  incision 
of  a  felon.  Later  it  was  found  that  spraying  the  part  with  ether 
by  means  of  an  ordinar}'  hand  atomizer  prtHluceil  the  same  effect 
more  rapidly  and  with  less  tmnble.  Recently,  hcwever,  the  use  of 
kelCEe,  or  cliemically  pure  ethyl  cidoride,  has  sujH.'i"sitlefl  all  other 
freezing  metlimls.  This  drug  can  now  be  obtidnetl  in  small  glass 
tubes  having  a  minute  ojiening  cIosmI  by  a  metal  cap  or  valve  at 
one  end  (Fig.  t31)).     When  the  cap  is  removed,  a  tine  stream  of 

Fig.  69. 
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the  fluid  can  be  dircctnl  to  the  part  to  be  operated  upon,  by  the 
heat  of  the  hand  expanding  the  fluid  c<intaiuetl  in  tlie  tube.  This 
by  its  rapid  eva]w)ratinn  priKhiccs  a  prompt  freezing  of  the  tis- 
sues, rendering  incisions  painless. 
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All  of  these  methods  are  objc?ctionable  on  account  of  the  pain 
r  which  ii?  always  an  acooropanimejit  of  the  thawing  proces*;,  and 
which,  in  the  writer's  experience,  i>  far  worse  and  more  lasting 
than  the  pain  produced  by  an  incision  without  freezing. 

Cocaine. — The  appliaition  of  a  4  |^>er  cent,  aqiie^uii*  solotion  of 

line  hydrochlorate  to  a  mucf»us  surface  for  five  or  six  niinutCiS 

will  produce  complete  inseni*ibility  to  piiin.     Stronger  sHlmioo.s  or 

a  few  crystals  of  the  salt  applied  to  a  small  area  will  prtrtluce  the 

fiame  effect   more  promptly.     External  applicatittDs   to  the  j=kin 

'  tTe  no  effect,     Hyp^xlerraic  injections  of  weaker  solutions  will 

luce    insensibility  along  the   line  of  injectinn.      It    has  been 

Ifband  that  the  best  results  are  obtained  if  the  sohitinn  is  injtvtetl 

hilo  the  deeper  layers  of  the  skin  rather  tlian  intjj  the  sulH^utanet>us 

eellnlar  tissue.     Extensive  cutaneous  areas  may  be  rendered  anies- 

thetie  by  introducing  large  quantities  of  the  solution  under  the 

skin  or  by  the  injection   of  small   quantities   in  tlie    immediate 

ricinityof  the  sensory  nerve-trunk.-  supplying  the  pirt.     Schleich 

found  that  infiltrating  the  deeper  layer  of  th*'  skin  with  an  0.2 

per  cent,  solution  of  sodium  ehloride  pro«luced  toinp>rdr\*  anjes- 

,  tbesta,  but  that  the  effect  was  much  more  pronounced  an<l  lasting 

lif  minute  quantities  of  morphine,  ctxaine,  and  carbolic  acid  were 

By  the  use  of  these  agents  he  develojied  what  is  now 

known  as  Sehleieh*i*  Mdhod  of  InjUiraHon  AmvMh/'xiay  by  which 

ay  of  the   laiger   and    more   important    operations   are   j)er- 

I  formed,   including  amputations,  la]Kin>tomies,  herniotomies,  ihy- 

iioidectomies,  and  the  removal  of  tumors.     The  following  is  the 

ribnnala  for  the  No.  1  solution  : 

Cocaine  hrdrochlonte,  0.20; 

Morphine'  hyd  nx-hlonite,  0.025 ; 

Sodium  chk>ri«l«r,  0.20; 

Water.  to  make  100. 

Sterilixe,  And  then  add  2  drops  of  a  5  per  cent  solution  of  carbolic  acid. 


I 


Two  other  solutions  are  employed  when  large  areas  are  to  be 
inliltrated,  one  solution  CJWtaining  one-half  the  amount  of  cvjcaine 
p  and  the  other  only  one-twentieth.  The  area  to  Ix*  opemtetl  upon 
lid  be  .surrounded  by  a  circle  of  infiltrated  skin,  an  effort  l>eing 
[made  to  inject  the  solution  into  the  papillary  layor.  The  needle 
Id  be  intrrxiuoed  its  entire  length,  and  the  fluid  .■^hiwly  injecl^tl 
it  is  withdrawn.  The  second  puncture  should  W-  matle  by 
"|imetrating  the  skin  at  the  extreme  end  of  the  anaesthetic  zone. 
The  method  can  be  made  entirely  painless  by  rendering  the  point 
of  primary  puncture  insensible  by  ethyl  cidori<le.  The  deeper 
parte  can  be  infiltrated  l>efore  or  after  inci.*«ion  tlimugh  tht-  skin. 
This  method  was  devised  by  Schleich  on  account  of  the  frequent 
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occurrence  of  alarming  toxic  symptoms  when  lar^  quantities  of 
the  stronger  solutions  were  emplnyefl.  These  symptoms  are  pal- 
lor, ti"emor»  mild  delirium,  talkativeness,  exeessive  jierspiration, 
general  weakness,  and  a  rapid,  feeble  pulse.  In  the  severe  cases 
there  are  great  prostration ,  syncope,  and  occasionally  dejith  from 
heart-iailurc  nr  rt-spiratory  paralysis.  Tiie  indications  fur  treat- 
ment are  to  promote  rapirl  tlimiuatiun  and  to  stinmlate  freely. 
Solutions  of  cocaine  cannot  lx>  boikil  for  more  than  two  minutes 
without  decomposition.  All  solutions  of  cocaine  for  hyjxKlermic 
use  should  be  freshly  made,  and  sul)jtH't«l  to  a  heat  ttf  21*2'^  ¥.  in 
a  water-bath  ftjr  one  nr  two  minutes, 

Eucaine  is  much  safer  than  cocaine  and  possesses  nearly  as  well- 
markt'd  anaesthetic  properties.  It  is  «se<l  in  from  2  to  4  per  cent. 
solutioDS,  both  on  the  mucous  membranes  and  by  hypodermic 
injection.  Solutions  of  eucaine  can  \w  slcrilizwl  hy  hoi  ling.  The 
hypoilemiic  use  of  this  agent  is  occasionally  accompanie<l  by  pain, 
and  it  is  said  to  cause  sloughing  in  badly  nourished  tissues. 

Spinal  Anaesthesia. 

The  iujection  of  a  small  amount  of  a  2  per  cent,  .solution  of 
cocaine  into  the  subarachnoid  sjKice  of  the  lumbar  spine  results  gen- 
erally in  a  more  or  less  comjilete  analgesia  of  the  parts  Ik'Iow  this 
jioint,  and  ol'teu  for  a  considerable  distance  above.  This  method 
of  producing  aniesthctsia  was  first  suggested  to  the  profession  by 
Coming  in  1885^  tmt  was  not  extensively  used  for  surgical  pur- 
poses until  the  pnblicjition  of  Bier's  report  in  18J*9.  Since  tliat 
time  it  has  been  frcf^uently  employed  f(*r  ojwrations  of  all  kinds 
on  the  lower  extremities,  the  male  and  iemale  genital  firgans,  the 
rectum,  in  hernias,  and  in  some  hijKirotomies.  After  a  successful 
injection  insensibility  i*\  juain  is  generally  complete  in  from  six  to 
ten  minutes.  The  upper  limit  t)f  the  analgesia  is  usually  at  some 
point  between  the  umbilicus  and  pulies,  but  it  may  be  as  high  as 
the  nipples,  or  even  the  axilla?. 

Method  of  Iiyection. — The  cocaine  solution  should  be  pre- 
pared by  dissolving  the  cocaine  cn'stals  iu  distilled  water  and  then 
placing  a  test-tube  containing  the  solution  in  boiling  water  for  two 
minutes. 

The  lumbar  region  of  the  patient  should  be  prepared  as  for  any 
aseptic  operation,  and  the  patient  placed  prone  on  a  table.  A  slen- 
der hypotlertnic  needle  three  and  one-half  inches  in  length  should  be 
iutrodncetl  at  a  point  three-<]uarters  of  an  inch  to  the  outer  side  of 
the  tip  of  the  fuurth  lumbar  spine,  and  carried  obliquely  inward  and 
upward,  passing  between  the  laminic  iv^  the  fourth  and  fifth  lum- 
bar vertebne  until  the  subarachnoid  sjwice  is  reached.     This  is  evi- 
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denced  by  the  appearance  of  a  few  drops  of  clear  cerebrospinal 
fluid  at  the  external  orifice  of  the  needle.  After  the  escape  of  five 
or  six  drops  the  syringe,  filled  with  the  cocaine  solution,  is  screwed 
to  the  needle,  and  from  8  to  15  minims  of  a  2  per  cent,  solution 
injected.  The  needle  is  then  withdrawn  and  the  minute  cutaneous 
wound  sealed  with  sterile  zinc  oxide  plaster  or  collodion.  In 
highly  nervous  individuals  it  is  often  desirable,  in  order  to  dis- 
tract their  attention,  to  go  through  the  form  of  administering  a 
general  amesthetic  by  using  a  cone  moistened  with  alcohol  or  ether. 
It  should  be  remembered  that  an  appreciation  of  contact  remains 

y,  in  these  cases — the  patient  may  feel  the  pressure  of  the  knife,  but 

'   he  experiences  no  painful  sensation. 

Spinal  cocainization  is  frequently  followed  by  severe  headache, 
vomiting,  and  fever,  which  persist  often  for  from  six  to  thirty-six 
hours.  Sometimes  these  symptoms  are  promptly  relieved  by  the 
hypodermic  injection  of  J^  grain  of  glonoin  or  yts  g^i^*  ^^ 
•  hyoscine  hydrobromate.  It  is  unsafe  to  make  the  injection  above 
the  second  lumbar  vertebra,  on  account  of  the  danger  of  wound- 
iui;  the  cord  or  producing  hemorrhage. 

Temporary  and  complete  paralyses  have  been  reported  follow- 
ing spinal  amesthesia,  and  a  sufficient  number  of  deaths  have  fol- 
lowed its  employment  to  demonstrate  that  the  method  in  perfectly 
healthy  individuals  is  far  more  dangerous  than  the  employment 
of  general  anfesthesia. 

Spinal  ansesthesia  is  to  be  recommende<l  only  in  cases  in  which 
positive  contraindications  exist  to  the  use  of  the  other  anaesthetics, 
and  occasionally  in  emergencies  in  which  a  skillod  assistant  is  not 
available  or  when  other  ansesthetics  cannot  he  obtained. 

The  use  of  eucaine  or  tropacocaine  for  spinal  amesthesia  is  un- 
satisfactorv. 


CHAPTER    IX. 


INJURIES  AND  DISEASES  OF  THE  SKIN  AND  SUB- 
CUTANEOUS TISSUES. 

Bums  and   Scalds. 

Burns  and  scalds  are  injuries  due  U*  tlie  effects  of  heat.  Burns 
are  caused  by  eontaet  witb  a  flame  or  »nnie  hot  solid  suljf^tance,  by 
exposure  to  the  rays  of  the  ^;ull,  by  efnitact  with  a  ntnyng  eleetric 
current,  or  simj>ly  by  heat  radiutetl  ihtm  flatue  or  f?ome  hot  object. 
Sealds  are  produeetl  by  contict  with  steam  or  stime  b<u]in^  or 
heate<l  liijuid.  The  nature  of  the  two  injuries  is  identiral, 
although  their  legions  may  differ  somewhat  in  a])|>earanee-  Tlie 
etlect  (.tf  tlie  irritation  Ls  Ui  produce  a  reactionary  congestion, 
superficial  dermatiti.s,  or  more  or  less  extensive  netn'osis  of  tissue. 
Dupuytreu's  classilieation  of  burns  into  six  degrt^es  has  be<'n  gen- 
erally adopttnl  :  fii*st  degree,  cliameterized  by  simple  hyp'riemia 
of  the  skin  ;  stH?ond,  di-rniatitis  with  vesieles  or  buliie  ;  thinly 
necrosis  of  the  superficial  layer  of  the  skin  ;  fourth,  complete 
neerosts  of  the  skin  ;  fifth,  ne<:rosis  of  skin,  snl>cutaneous  tissue, 
and  niusele;  sixth,  e<implete  "  airbonizatton ''  of  an  extremity. 

The  symptoma  of  burns  and  scalds  depend  njwn  the  location 
and  extent  of  the  injur)*  and  the  clmraeter  of  the  burning  agent. 
They  may  be  dividecl  into  local  and  constitutional. 

The  iocal  symptoms  of  a  burn  are  a  sense  of  heat,  smarting, 
and  general  discomfort,  more  or  less  pain,  tenderness,  and  inaliility 
to  use  the  part.  In  addition  there  are  retlness  and  swelling  of 
the  .skin,  blisters  or  sloughing.  In  the  severer  forms  the  skin 
may  be  blackened  and  leathery.  In  scalds  the  skin  is  whitened, 
thrown  into  ruga?,  and  often  the  epidermis  is  detached. 

The  ronttiiiiUionrtf  symptoms  of  btu'iis  are  often  wholly  out  of 
prcjportion  to  the  apparent  injury,  and  are  relatively  greater  in 
children  and  in  eases  in  which  the  tnink  is  largely  inv4(lve<l. 
Shock  is  present  in  netirly  all  bums,  and  is  dependent  more  upon 
the  location  and  extent  of  the  bununl  area  than  the  depth  of  the 
injun%  It  is  generally  fatal  if  an  area  equal  to  one-third  of  the 
surface  of  the  b«]y  in  involvt-d,  and  in  cases  in  which  much  less 
of  the  surface  is  injured  in  children,  esj>eeially  if  the  burn  in-curs 
on  the  chest  or  abdomen.  Klevation  of  temperature  and  f)ther 
symptoms  of   grave  toxasmia  are  present  in  severe  bums  accom- 
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panied  by  extensive  necrosis.  Tliis  in  the  early  stage  is  probably 
dne  to  absorption  of  toxic  substauces  iVftni  the  hiirnwl  tis.*iies; 
later,  to  8e(t6is.  Headache,  restlessness,  deliriun],  and  coma  may 
Ic^ow  a  bum,  due  to  meningeal  congestion  and  exudate,  and  in 
oerttun  rare  cases  a  dutNlemd  ulcer  will  lievilop,  evideiiii^^l  Ijy 
local  pain,  hemorrhage  from  the  stomach  or  iMmels,  and  in  case 
of  perforation  by  tlie  sudden  ap|>«ir4ncc  of  severe  epigastric  pain 
aooompankd  by  evidences  of  h)cal  jK^ritonitis  and  progressively 
inemdiDg  sho<^  A  more  or  less  acute  nephritis  is  frequently 
assfMiated  with  an  extensive  bum,  and  niiiy  cause  death  from  su]>- 
preaeaon  of  urine  or  more  slowly  developing  unemic  symptoms. 
When  the  patient  has  been  ex]n>sed  to  flame,  steam,  or  hot  va|>ors, 
(Edema  of  the  glottis  may  occur,  with  severe  bronchitis  and  pneu- 
monia. Retention  of  urine  occasionally  results  from  fedema  of  the 
prepuce  or  swelling  of  the  glans. 

The  treatment  of  bums  of  limitetl  extent  and  of  moderate 
severity  consists  in  rest  and  the  a]>pIic:ition  of  a  dressing  of  a 
aatiuated  solution  of  stxiium  bicarbonate,  carbolic  acid  (1  rlOO), 
normal  salt  solution,  or  the  use  of  some  emollient  ointment,  as 
aine oxide  or  boric  acid.  In  the  severer  forms,  esj>ecial!y  when  the 
papillary  layer  of  the  skin  is  exposed,  the  burned  snrfice  should 
be  immediately  protected  from  the  air  and  dressed  as  infrequently 
as  possible.  The  pain  should  be  or^ntrolled  by  small  doses  of 
codeine  or  morphine.  Painting  the  gmnnlating  surfrcc  of  a  pain- 
fiil  bum  with  a  2  per  cent,  solutimi  i»f  -iiver  nitrate  will  often  give 
marked  relief.  In  extensive  hums  accf>mpjmie<l  by  necn>>is  of 
tiasiie,  if  possible  the  parts  should  be  disinfecte<l  and  dressed  anti- 
septically. 

Shock  should  be  treated  by  f^timulant-t  and  food,  meningeal  irri- 
tatioD  by  sedatives  and  ice  to  the  lie:td,  visceral  congestion  by  a 

J-water  cf)il.  An  effort  should  always  be  made  to  promote 
jimination  of  the  toxins  by  cathartics  and  diuretics  ;  and  if  sepsis 
'  ff>lli>ws,  supporting  measures  should  l>e  faithfully  employed. 

The  healing  of  large  granulating  surfaces  may  be  hastened  by 
strapping  or  skin-grafling. 


Contusions. 

These  are  catttneoDS  and  sabcutaneons  injuries  caused  by  blows 
or  cmshes,  and  are  associated  with  rupture  of  one  or  more  small 
vessels  in  the  skin  or  cellular  tissue.  The  hemorrhage  thus  pro- 
dncnl  may  be  slight,  giving  rise  to  a  dark-bluish  discoloration 
the  skin  ;  or  it  may  lie  greater  in  extent,  and   form  a  large 

IJection  or  haematoma.  Contusions  often  are  ass«-X*iated  with 
trouods  of  the  skin  and  other  injuries  of  the  soft  parta 
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The  treatment  of  contusions,  when  any  is  neoe.«isan",  should  con- 
aist  in  rest  far  the  part  and  the  application  of  heat  or  cold  by 
means  of  fomentations  or  wet  dressings  of  aluminium  acetate. 
If  uninfected,  and  not  increasiDg  in  size,  htpmatomata  should  not 
be  o|>ened  j  the  fluid,  howe%^er,  may  be  withdrawn  by  aspiration. 
If  infection  occurs,  a  free  incision  sliouUl  be  made,  the  cjivity 
emptii-d  of  ch*ts,  thoroughly  disinfected,  and  closed  witli  sutures 
and  drainage,  or  packed  and  allt>wed  to  heal  by  granulation. 


FTinmcle,  or  BoU. 

Furuncle  is  a  localize<l  inflammation  of  the  skin  around  a  hair- 
follicle  or  the  duct  of  a  sebaceous  gland,  due  ttj  an  infection,  gener- 
ally by  Staphylococcus  jiy4>genes  aureus  or  citreus.  The  tissues  in 
the  immetliiite  neighborh<MMl  of  the  follicle  or  duct  become  necrosed 
and  snrroundetl  by  an  area  of  congi'stion  and  inflammatory  exudate. 
If  undisturbetl,  the  nt'crotie  mass  gradually  softens  and  forms  a 
small  cavity  filled  with  pus,  which  eventually  ruptures  thr^^mgh 
the  epidermis,  discharges,  and  heals.  Boils  are  apt  to  apjx-ar  in 
crops  and  often  in  apparently  heidthy  individuals,  due  to  infection 
l>eing  carrial  from  tme  part  to  another  by  fingers  or  articles  of 
clothing. 

Tlie  symptoms  of  a  boil  niv  first  a  localized  point  of  tenderness, 
which  is  swtn  followed  by  a  small  reddened  c<juical  area  of  indu- 
ration, on  the  apex  of  whieli  a  small  vesicle  is  often  seen.  There 
is  usually  causideralilc  pain  of  a  throbbing  ehanK-ter,  with  marked 
tenderness  and  muscular  rigidity  in  the  region.  Furuncles  may 
occur  anywhere,  but  are  sctMi  more  frequently  on  the  neck,  face, 
buttocks,  arms,  antl  in  the  axillae. 

The  treatment  should  Ik*  to  jtromote  early  softening  of  the 
necrosetl  mass  and  evacuation  of  the  pus.  This  is  accomplished 
best  by  a  wet  dressing  of  mercuric  chloride  (1  :  5000)  or  a  flax- 
seed poultice,  with  incision  as  soon  as  softening  is  detected. 
Early  incision  through  the  nccrostni  area,  followed  by  a  wet 
bk'hlorrdc  dressing  will  oft<'n  «[ve  time  liy  aborting  the  process. 
Removal  of  the  oflending  hair  when  present  and  applying  pure 
carbolic  acid  to  its  follicle  by  means  of  a  piinted  match  or  tooth- 
pick is  recommended  in  the  early  stages.  To  prevent  a  succes- 
sion of  boils,  the  surrounding  jiarts  should  l>e  washe*!  frcfpiently 
with  soap  and  water»  afterwani  fmtheil  with  a  solution  of  bichh^ride 
(1  :  lODO),  anil  protwtcd  by  u  dressing  of  sterile  gsui/.e.  Care 
should  Ixi  taken  to  disinfect  the  fingers  after  dressing  or  handling 
the  iidected  region. 
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Garbimcle. 

Carbuncle  is  a  circumscribed  inflammation  of  the  skin  and  sab- 
cutaneous  tissues  resulting  in  a  more  or  less  extensive  area  of 
necrosis.  As  in  the  case  of  a  furuncle,  infection  usually  takes 
place  through  a  hair-follicle  or  gland-duct.  The  process  is  generally 
an  indolent  one,  and  little  pain  is  experienced  until  the  induration 
has  extended  well  into  the  tissues,  forming  a  circular  flattened  mass, 
which  is  slightly  reddened  or  bluish  in  color  and  often  studded 
with  numerous  small  vesicles  or  areas  of  superficial  necrosis. 
Carbuncles  vary  in  size  from  that  of  a  pea  to  an  area  eight  or  ten 
inches  in  diameter.  They  occur  chiefly  on  the  neck  or  back,  but 
may  be  found  in  any  r^on.  Their  occurrence  is  favored  by 
diabetes,  chronic  nephritis,  infectious  fevers,  malnutrition,  or 
diminished  vital  resistance  from  any  cause. 

The  symptoins  are  slight  localized  pain,  the  presence  of  an  in- 
dolent, moderately  painful  induration  of  the  skin  and  general 
malaise.  As  the  disease  advances  vesicles  appear  on  the  over- 
lying skin,  which  rupture  spontaneously  and  exude  a  thin  sero- 
punilent  fluid.  Through  the  small  openings  thus  formed  a  gray- 
ish-white slough  is  seen  which  shows  little  tendency  to  liquefy 
and  dischai^.  Later,  in  neglected  cases,  the  entire  epidermis 
sloughs,  leaving  a  ragged,  foul-smelling  ulcer  filled  \rith  necrotic 
material  which  extends  into  the  neighboring  tissue  fiir  beyond  the 
surrounding  circle  of  healthy  skin.  Accompanying  the^  local 
symptoms  there  is  a  slowly  developing  general  sepsis,  evidenced 
by  fever,  generally  of  moderate  degree,  and  a  ra]>id  pulse,  later 
by  gn?at  physiciil  pn>stration  and  often  low  delirium. 

The  treatment  of  carbuncle  should  follow  the  same  principles 
as  in  other  septic  conditions,  that  is,  to  remove  the  focus  and 
ojmlMit  the  general  sepsis.  This  is  accomplished  best  by  complete 
excision  of  the  carbuncle  rather  than  by  cnieial  incisions,  which 
leave  large  infected  masses  of  tissue  to  slough  off,  during  which 
process  there  is  continued  absorption  which  retjirds  repair  and 
convalescence.  In  addition  to  the  local  tresitnient  the  jxitient 
should  be  given  an  abundance  of  easily  digesteil  nourishing  f«XKl, 
stimulants,  and  tonics.  Excretion  of  toxins  should  he  favored  by 
free  diuresis,  diaphoresis,  and  motlerate  catharsis.  The  site  of  the 
carbuncle  should  be  skin-graftetl,  if  large,  as  soon  as  the  condi- 
tions are  favorable. 

Cellulitis. 

Cellulitis  is  a  septic  inflammation  of  the  cellular  tissue  <lue  to 
infection  from  without,  generally  introduccnl  through  a  wound  of  the 
skin  or  an  abraded  surface.     Cellulitis  mav  fK*cur  wherever  areolar 
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tissue  is  found,  but  io  the  majority  of  instances  it  attacks  the  sub- 
cutaneous and  intermuscular  cellular  tissues  of  the  extremities. 
Two  cliuiejil  varieties  are  ol>serveiK  the  !4M'alize<l  and  the  sjtn-jid- 
ing.  In  the  former  ihe  hx^ul  symptoms  are  more  |)mmiue!it  awl 
the  prcK'os  generally  vmh  in  the  titrmatiou  <tf  an  ahseess  ;  in  the 
latter  the  loeal  symptoms  may  or  may  not  be  well  marked,  but 
are  ehanieterized  by  a  tendency  to  spread  rajiidiy  along- the  lymph- 
ehanels  towartl  tlie  trinik,  and  aiv  genendiy  assnciateil  with  well- 
niarke<l  evidences  of  systemic  poisoning.  The  hx-sdiztxl  forms  of 
cellulitis  are  generally  iliie  to  infection  by  oue  f>i"  the  staphyloervr- 
cus  grtiup,  while  in  the  spreading  variety  >ti^pttHXM:'ei  are  geuerally 
fountl.  In  a  series  oi*  observalidns  recently  undertaken  at  the 
K<MJsevelt  Hospital  by  Dr,  Carlttin  P.  Flint  it  was  found  that  4() 
jM?r  cent,  of  the  cases  of  cellulitis  which  were  treated  at  the  out- 
patient department  f>f  that  institutiou  were  due  to  staphylococcus 
inflection,  14  per  cent,  to  the  stivptococcns,  in  18  |x"r  c^ut.  the 
infwtion  was  mixe<l,  and  in  2'2  |>er  cent,  either  rn>  gnovth  wa? 
obtaintnl  or  the  organism  was  not  positively  identititnl. 

The  symptoms  of  cellulitis  varj'  considerably  in  intensity.  There 
is  usually  a  history  nf  a  wound  follow£*d  by  a  throbbing  pain 
in  tlie  neighboring  parts,  with  swelling  iind  retlness  of  the  skin  and 
tenderness  to  the  touch,  Tlie  local  symptoms  may  be  eoofnied  to 
the  region  of  the  original  infection  or  spread  rajiidly  towartl  the 
trunk.  Tn  the  former  instance  there  will  devehtp  swelling  and 
indnratiftn  of  the  skin  and  cellular  tissue  with  nnHlcrate  fever, 
followetl  by  softening  and  flucttiation  ;  iu  the  latter  the  extensirin 
of  the  pnK'ess  will  Ik*  indicate4l  by  the  tbrraation  of  tender  red 
lines  extending  upward  ahmg  the  course  of  the  lymphatic  channels 
or  sujwrficial  veins,  accompanied  by  chills,  fever,  pntstnition,  a 
marktHl  tcuc<>cyti>sis,  mid  other  evidences  of  septic  intoxicatiim. 
The  lymph-niKh's  along  the  wturse  of  the  infection  will  become 
enlargcnl  and  tender.  Sii]i]>uration  may  tictnir  iu  both  varieties  of 
cellulitis.  In  the  localizeil  form  a  single  abscess  usually  forms,  in 
tlie  spn-ading  variety  areas  of  suppuration  develop  often  between 
the  muscular  planes,  causing  extensive  destruction  of  the  tissues 
and  grave  sepsis. 

The  treatment  of  cellulitis  is  both  local  and  general.  Of  the 
loctil  measures,  the  applit^ation  of  itx»  or  a  wet  dressing  of  alumi- 
nium acetate  or  mercuric  chloride  will  occasionally  abort  or  limit 
the  spread  of  a  cellulitis.  Absolute  rest  of  the  part  should  1)6 
insured,  if  nccessaiy,  by  mc*ans  of  a  splint.  As  socm  as  there  is 
evi<lence  of  the  presence  of  pus,  free  incision  should  \w  made  and 
adcfpiate  drainage  provirhxl  for  by  tubes  or  g:uize  packing.  In 
the  spreading  variety  wirly  incisions  along  the  inilamcil  arests 
before  the  formation  of  pus  will  often  limit  the  disease  and  pre- 
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vent  infectioD  of  the  deeper  parts.  In  cases  of  virulent  spreading 
cellulitis  of  the  arm  after  septic  wounds  of  the  hand  or  finger, 
accompanied  by  rapid  enlargement  of  the  axillary  gland  with 
progressive  sepe^is,  complete  removal  of  all  the  lymphatic  structures 
of  the  axilla  has  often  be^i  followed  by  a  sudden  and  satisfactory 
arrest  of  the  general  sepsis.  The  propriety  of  this  operation  is, 
however,  open  to  question,  as  the  function  of  the  lymph-nodes  is 
undoubtedly  to  protect  the  organism  from  septic  infection  by 
arresting  the  septic  material  being  carried  through  the  lymph- 
channels  to  the  blood,  and  their  complete  removal  would  tend  to 
leave  the  individual  poorly  equipped  to  meet  a  subsequent  septic 
emeigency. 

The  general  treatment  of  cellulitis  should  consist  of  supporting 
measures,  stimulants  when  necessary,  and  attempts  to  increase  the 
elimination  of  toxins  by  free  diuresis,  diaphoresis,  and  occasional 
free  catharsis  if  the  condition  of  the  patient  will  permit.  The 
patient  should  be  urged  to  take  a  large  amount  of  water  and  fluid 
food.  Digitalis,  strychnine,  and  nitroglycerin  will  be  found  to  be 
useful ;  abo  an  occasional  d:>se  of  calomel  or  salts.  Prolonged 
rectal  irrigations  with  salt  solution,  intravenous  infusions  or  hypo- 
dermoclysis,  will  oflen  prove  of  great  value. 

Ulcer. 

An  ulcer  is  a  raw  surface  caused  by  a  more  or  less  extensive 
necrosis  of  the  skin  or  mucous  membrane.  On  mucous  surfaces 
any  loss  of  substance  is  spt^ken  of  as  an  ulcer.  In  the  skin, 
necrosis  or  destruction  of  the  epithelial  layer  only  is  called  an 
abranlon  or  exeoricUionf  the  term  ulcer  being  applied  only  when 
the  dt'stmetive  process  has  extended  into  the  corium  or  below  i^. 
Ul«vrs  not  infrequently  involve  the  subcutaneous  cellular  tissues, 
muscular  and  fascial  layers.  An  ulcer  may  be  caused  by  a 
destructive  process  which  begins  on  the  surface  and  progresses 
inward,  as  an  ulcer  from  a  bum  or  one  resulting  from  a  super- 
ficial trauma ;  or  it  may  Ix^in  within  or  l)ene:ith  the  skin  and 
Work  oiitwanl,  as  an  abscess,  or  gumma,  which  gradually  extends 
until  the  superficial  layers  are  invado<l  and  destroyed. 

An  ulcer  may  be  caused  by  trauma,  by  the  action  of  chemical 
or  thermal  irritants,  by  inflammatory'  processes,  by  pressure,  by 
interferenw  with  the  circulation  of  a  ]>art,  by  dise-ase  or  interfer- 
emt?  with  the  trophic  centn»s  or  nerve-fibres,  by  the  sloughing  of 
new  growths  or  one  of  the  infective  granulomata,  and  by  the 
inability  to  close  completely  large  eutane<jus  or  nuuH)us  membrane 
woun<ls  occurring  in  surgical  operations.  With  the  exeej>tion  of 
a-^ptic  surgical  wounds,  practically  all  ulcers  are  infected  with 
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pyogenic  bapteria.  Most  ulcers  begin  by  un  nrvn  nf  necrosis, 
wliicfi  iiiJiy  bf  lcieate<i  sujx'rfioially  nr  Ix'ltm'  tiie  MiHiioe.  This 
area  may  be  extensive,  as  one  c^tisoil  iiy  a  burn  or  a  severe  trauma  ; 
or  it  may  be  snuill,  such  as  is  seen  often  in  the  minute  eentnil 
8longh  of  a  Mphilitie  lesion  of  the  skin.  Around  this  nerrotie 
arejn  there  will  on-ur  a  zone  of  IvvjieneTuia,  and  later  a  nnind-cell 
infiltratinri  of  the  tissues.  As  a  result  nf  this  inflammaton-  pnx;- 
ess  the  '^longlt  is  gradually  separated  and  muy  be  east  tttf  m  mftnitt' 
or  ii<|uefy  and  l»e  discharged  as  pus.  If  the  original  eausc  of  the 
necrosis  is  a  progressive  one,  it  ntay  ejsteud  peripherally  and  shmgh 
oentratly,  causing  a  griidually  inentising  nicer,  as  swn  in  the  ser- 
piginous syphilides,  rtnient  ulcer,  or  the  ulcers  of  tuberculosis. 
When  the  progrejss  of  an  ulcer  ceases  and  all  slougiis  are  cast  ofl*, 
granulations  ap(>ear  on  its  base,  which  grow  rapidly  and  even- 
tually till  the  cavity.  The  gmnulMtiim-tissuc,  at  Hrst  Hift  and 
vascular,  gnidually  becorues  convertetl  into  connective  tissue,  the 
fibres  of  which  c<»ntnict  and  tend  to  dnnv  the  wlges  together. 
Cicatrization  c»ccnrs  from  the  growth  inward  of  epittieliuni  from 
tlic  cutaneous  nuu'gins. 

The  clinical  ap|>canuices  and  general  lK^h:ivii>r  of  the  various 
forms  of  ulcer  differ  greatly,  and  have  Ifd  to  a  rather  elaborate 
and  unsiitisfactory  classifi<'ation.  Some  of  the  imiwrtaut  features^ 
of  the  connuonest  varieties  wHl  l>e  considered. 

The  Healing  Ulcer .^ — When  the  pnK-cssof  npair  i.-  well  under 
way,  practically  all  ulcei^  look  alike.  The  loss  of  substance  is 
replaced  by  a  brrght-rul  uuiss  of  granulations,  which  are  covered 
with  a  thin  layer  of  healthy  pns ;  the  edges  of  the  ulcer  are  soft 
and  thin,  and  gradually  imie  into  a  hinish  film  which  extends  over 
the  marginal  gr.inulations.  The  surrounding  skin  is  sofl  and 
healthy. 

The  FungatiDg  or  Exuberant  ulcer  is  eharacterizeil  l>y  an 
excessive  growth  of  granulations  which  project  well  above  the 
.surrounding  skin,  bleed  tm*Iy,  and  geucnilly  appear  pale  or  flabby. 
There  is  little  or  no  tendency  to  cicatriziition.  Nnt  iufrtH|Ucntly 
this  condititm  is  thiv  to  the  irritation  pn»ducfnl  by  a  foreign  InkIv 
imbedded  iu  the  gniuulations,  as  a  ligature  or  spicule  of  bone,  or 
to  a  fK"i*sistent  discharge  from  Mtrae  septic  focus. 

Ti«e  Inflained  ulcer  appears  red  and  angry.  The  base  is 
necnitic,  tlic  edges  evert e<l  and  overhanging,  the  surrounding  skin 
congeste<l  an<l  <i-<l<"matous.  Tfie  entin-  reginn  is  painful  and  tmdcr 
to  pressure.  The  cause  may  he  external  irritation,  imjKtlLHl  venous 
circulation,  constitutional  csmses,  as  gout,  eczema,  etc.,  or  infection. 

The  Indolent  or  Chronic  Ulcer. — Any  ulcer  may  bee(tnie  in- 

dolrnt  from  m-gleet,  imjUHkil  cireulation,  or  ci>nstitutional  causes. 
The.s^'  ulcers  may  occur  in  any  part  at'  the  body,  but  an'  most  ire- 
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qoeotly  seen  on  the  lower  legs  of  eltlerly  people  with  varicose 
vrins  and  oodeiuatou^  tissues.  They  ap|ieiir  a^.  large  unliwilthy- 
lootking  sores,  with  ihickened  puqile  margins,  the  eontnil  area 
consisting  of  an  irregular  surface  of  pale  flabby  gramilatiini>.  often 
flbmrtng  exposed  necrotic  shreds  of  fascia,  muscle,  or  bare  lictne. 
They  have  u  glazed,  dr\'  ap^iearanec*,  and  the  surrountHiig  skin  is 
thiekened,  congested,  cedematous,  pigmented,  and  ot^^asioually  the 
seat  of  a  chr»»ni(*  f-^-y.cma. 

The  Spreading,  Phagedsenic^  or  Sloughing  Ulcer. — This 
vesemble?  the  inflamwl  ulcer,  but  has  in  addition  a  tendency  to 
spccad  rapidly.  The  Ixase  is  usiudly  nwi-otic,  the  edges  greatly 
midemnned,  and  the  surrounding  tissues  deeply  eongestcd.  There 
k  nstially  an  abundant  thin,  f«>ui-snielling  discharge.  The  neigh- 
boring lymph-nmlcs  are  enlarged  and  there  ntay  l>e  eonsidtnible 
gCDeml  .sepsis.  The  cause  is  usually  a  virulent  infection,  a 
depraved  eonstitational  state  fri>ni  db*e;»se  or  diKsi|iatioii,  or  U>th 
coinbined. 

The  Scorbutic  Ulcer.— This  apiM^sn^  most  frequently  on 
omooos  membranes,  but  it  may  occur  also  upon  the  >kin.  The 
aUBe  of  the  necrosis  is  usually  a  blinxl-elot.  The  destnictiou  of 
tiame  is  often  rapid  and  extensive,  the  bas<'  .if  tlie  ul<\r  is  fre- 
quently black  or  covereil  with  a  HI>rinons  exudate,  and  then^  is  a 
omrkixl  tendency  to  blee<l  on  the  slightest  <'ont:nt. 

The  Syphilitic  Ulcer. — A  late  syphilitic  ulcer  is  }>n»eticdly 
always  a  necriKsing  gumma.  The  bnse  is  usually  indurat<d.  The 
aiHice  is  genendly  covere<l  with  a  white  slough  at  tiist,  wiiieh  later 
berNimes  of  a  dirty  gray  color  and  gm<hially  sepjinites,  I'mler  liivor- 
able  conditions  after  separation  of  the>Iou;Th  the  uhvr  is  gnidually 
Qcinverted  into  a  healing  ulcer,  which  finally  cicatrizes,  le:iving  a 
drpns^i^  scar  covere<l  with  a  thin  jji-jirly-white  cicatrix  which  is 
easily  m;ide  to  wrinkle  by  pressure  on  the  >urri>uu<ling  skin. 
L'lxler  unfavorable  conditions  the  {>enphcr:ii  iudunition  spreads,  the 
cmtml  h^ss  of  sub^'tiinee  l>eeomes  hirger  anti  may  ri'ach  an  enor- 
fiKHi«  size.     The  ^hap^  of  the  ulcer  is  generally  n»und  or  oval. 

The  Tuberculous  Ulcer. — ^This  ot>eurs  in  several  form.^.  Tlie 
tnbefcaloiLs  frr/W,  commonly  seen  in  butchers  an<l  in  those  who 
hradle  anatomic  material,  apjH'ars  usually  on  the  back  f*f  the 
fiogn^as  an  iutlolent  indumtion  which  finally  ulcerates  and  slowly 
fpread»  to  the  surnmnding  tissues. 

The  tulH'Pculoiis  ffummn  occurs  as  an  indolent  bluish-reil  in- 
filtnition  of  the  skin,  often  in  the  region  of  tulK»rculous  lymjih- 
iiud<**t.  The  lump  finally  s<»ftens,  a  >uiK'r(ieial  sloygh  forms,  and 
thr  mase  i^  dis<«harj^Hl.  leaving  a  necrotie  underiniiie<l  ulcer  with 
irrrgular,  eorrugrilt^^l  e<lges  sunxiunde<l  by  a  purjtle  nr  bliii>h  iufil- 
Imtioa  of  the  skin.     Later  the  cavity  fills  with  unhealtliy  grauu- 


148 


INJURIES  AND  DISEASES  OF  THE  SKIN. 


latioDs  which  secrete  a  thin,  watery  pu^.  Tliere  is  little  tendeucy 
to  heal. 

The  most  tlei^tructive  form  of  skin  tubereulosis  is  hijAtj*.  TUU 
oceurs  most  frequently  mi  the  faee,  often  iit  the  jnnetion  of  the 
cheek  anil  ahi  of  the  nose.  It  npj>ears  ais  a  slouly  (levelo]>injir 
ulcer  with  irregular  soft  etlgcs,  oiten  stiuhletl  with  sntall  ea.sily 
broken-tlt>wn  notlule**.  The  base  ap|x*ar<  indolent  and  eovernl 
with  \)nk'  ^rrauulations.  It  is  often  covered  by  a  st^b,  and  may 
heal  at  itne  piint  and  extend  at  anotluT^  coverinji;  in  course  of 
time  lar^e  areas  anil  causing  gn-at  distigun'nient.  The  nicer  is 
geuerally  su[K'rtieial,  but  it  not  infrecjuently  extends  to  and  in- 
volves tile  cartilages. 

The  Epitbeliomatous  Ulcer. — This  occurs  in  two  forms,  the 
ftnuil/-<Tll  Mrl/tt<-(<niM  tjtitfu'fumtfr^  or  tYMlriit  ttfrtTj  winch  apjH'ai's 
fir»t  as  a  warty  growth  generally  on  the  face.  This  later 
ulcerates  and  shnvly  sprejtds  as  a  round  su}XTfieial  ulcer  with 
a  smiMith  glossy  base  and  i^liglitly  elevated  rounded  hanl  eilgtv"*. 
The  growth  is  exceedingly  slow,  but  it  never  heals»  It  apjiiir- 
ently  never  invtilves  the  lyinjihatic  structures,  and  if  thor- 
oughly removcil  never  returns.  It  occurs  after  middle  life,  and 
is  painless.  The  other  variety  of  epithelioniatns  idcer  is  the 
ortliuary  ftqnanwi(j*  cc//  epithrfioma,  which  ofeurs  most  frequently 
at  the  muc(vus  and  cutaneiius  margins.  It  also  is  a  di>ease  of 
later  life,  may  t»ecur  on  skin  or  nniwiits  niembrauc,  and  begins  as 
a  warty  ntHhile,  an  abnision,  or,  rarely,  as  a  crack  in  the  mucous 
membrane  of  the  lip  wliich  .shows  no  tendency  to  lieal.  The 
nmiule  soon  ulcerates  and  presents  hanl  irreguhn*  margins  with 
an  angr%%  gramdar  liasc.  The  growth  is  at  first  slow,  but  later 
l:»econies  more  ra]>id  and  is  aei_*ompunied  liy  pain.  The  lym- 
phatit-  structures  are  later  involvefl,  and  the  disease  is  of  de- 
cidetUy  malignant  chann^ter. 

The  Secondary  Mali^ant  Ulcer. — This  is  formtHl  by  the 
breaking  down  of  carcinomatous  and  san^fvmatous  <lc]Kisits.  Thev 
extend  rapidly,  cause  extensive  destruction  of  tissue,  and  consti- 
tute one  of  the  most  distressing  of  the  terminal  symptom*  of 
malignant  disease. 

Treatmeat  of  Ulcers. — Tn  the  treatment  of  ulcers  the  plan  to  be 
folhiwcil  should  b<%  if  possible,  to  convert  the  various  forms  of 
idccr  into  the  simple  heiding  variety,  the  tretitment  of  which  will 
he  outliue«l  behtw.  In  the  case  of  sqnnnions  cell  c|ii{helioma,  or 
the  secondarv  ub-ers  oi'  carcinoma  an<l  s-in-oma,  tiiis  can  never 
be  accomplislied,  an<l  the  only  ho|M'  of  cure  is  by  e;»rly  and  tlinr- 
ough  reuiova!  of  the  disease  with  the  adjtict-nt  lymphatic  struct- 
ures.    In  rodent  ulcer  and  lupus  conqiletc  excision  is  undoubtedly 
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the  best  treatment,  and  many  permanent  cares  are  effected  by  this 
method.  The  frequent  location  of  these  disea:?es  on  the  face,  how- 
ever, will  of^ea  preclude  the  possibility  of  sucli  radical  measures, 
and  caustic  applications  preceded  by  thorough  curetting  have  been 
followed  by  success  in  the  case  of  rodent  ulcers,  and  antiseptic 
measures  have  occasionally  been  successful  in  lupus.  The  use 
of  the  jr-rays  in  both  of  these  conditious  has  of  late  giveu 
encouraging  results,  and  there  is  reason  to  believe  that  in  certain 
instances  even  the  more  malignant  ulcers  have  been  markedly 
benefited  by  this  treatment.^ 

Syphilitic  ulcers  should  be  treated  by  mercurial  ointment 
locally,  and  by  the  internal  use  of  mercury  and  potassium  iodide, 
the  latter  to  l)e  given  in  progressively  increasing  doses. 

The  spreading  ulcers,  if  of  septic  origin,  should  be  treated  with 
glutol  or  formalin-gelatin,  or  thon)ughly  aiuterized  with  pure 
nitric  or  carbolic  acid,  and  afterward  treated  by  a  wet  carbolic 
acid  or  bichloride  dressing.  Inflamed  or  varicose  ulcers  should 
be  kept  at  rest  by  placing  the  patient  in  bed,  and  treated  at  first 
by  hot  poultices  or  a  dressing  of  weak  bichloride  or  carbolic 
solution  until  the  chronic  passive  congestion  is  relieved,  the  edges 
softened  and  more  healthy,  and  the  slouglis  separated  from  the 
floor  of  the  ulcer.  After  this,  granulation  should  be  stimulated 
by  a  wet  dressing  of  myrrh  wash  (1  part  of  tincture  of  myrrh  to 
12  parts  of  water),  or  the  use  of  unguentum  hydrargyri,  half 
strength.  In  the  exuberant  ulcer  the  cause  of  the  ovei^rowth 
should  be  found  and  removed,  after  which  the  granulations  should 
be  cut  down  to  the  level  of  the  surrounding  skin  with  scissors, 
and  silver  nitrate  applied.  If  the  granulations  are  pale  and 
watery,  the  application  for  forty-eight  hours  of  several  layers  of 
gauze  soiiked  in  glycerin  will  oflen  cause  them  to  shrink  from  the 
withdrawal  of  fluid,  and  stimulate  them  to  a  healthy  growth. 

The  treatment  of  a  healing  ulcer  should  consist  chiefly  in 
what  Morris  speaks  of  as  a  "  skilful  neglect  " — that  is,  avoiding 
measures  which  retard  repair,  such  as  irritating  dressings  fre* 
quently  changed,  excessive  movement  of  the  part,  and  positions 
which  favor  active  or  passive  congestion.  The  part  should  be 
kept  at  rest  in  such  a  ]K)siti<>n  as  to  favor  free  circulation,  espe- 
cially the  return  of  venous  blood.  Astringent  wet  dressings, 
such  as  myrrh  wa-^h,  black  wa*<h,  or  aluminium  acetate,  are  service- 
able ;  also  bland  ointments,  as  cold  cream,  lanolin,  white  vaselin, 
or  zinc  oxide  ointment.  Strapping  the  ulcer  and  surrounding  skin 
with  overlapping  strips  of  lead  plaster  and  allowing  the  plast.*r  to 

'  In  a  recent  artirle  hv  Dr.  Percy  R.  Tiimurc  the  statement  is  made  that  prac- 
lii^Uv  all  case*  of  lupus,  nitlent  uleer.  and  S4|uam(>useell  ei>itheli«>ma,  when  con- 
fined ro  the  skin,  can  oe  rapidly  cured  by  a  judicious  use  of  the  j-rayis. 
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remain  in  i)lace  tliree  or  four  days,  will  often  be  followeil  by  rapid 
ht'uling.  Ill  varit-ose  Icf;  nlcors  tbo  iiso  of  an  I'lastic  ."tookiiij;  or 
Martin's  Ituudage  will  inijirovc  the  eironlation  and  favctr  citratriza- 
tion.  Protecting  tlu*  grannlations  with  gt>kl-beater8'  skin  or  .silver 
ioil  is  to  be  reeoninieiided,  Lar<rt*  nlci-rs  wliifli  tl(»  not  heal  readily 
tehould  Iw  subjectftl  to  sUin-graftin^^  (?>ee  pa^<^  12<j). 

PapiUomata,  or  Warts. 

Warts  are  entaneons  excre>eenc4-s,  and  oon^ist  in  a  ^ronji  i>f 
hypertrophied  papiihe  eovereil  with  q>itheliiini,  forndn*:  an  oval  or 
conical  tumor  wbteb  varies  in  size  fn>ni  that  c»f  a  jtiu's  head  to  ibat 
of  an  orange.  They  <x'4'ur  ehieHy  on  the  hands,  on  the  j«'nis,  and 
abxmt  the  female  geiiitid  organs  and  anus.  Their  growth  on 
mucous  surfaces  is  favorid  by  heat,  moisture,  and  the  presence 
of  irriUitiiig  ihsehai^cs.  Frani  etitaneous  sarfiu-es  they  sliotdd  be 
removetl  by  thon»ugh  curetting-  and  the  apjdi<'atiim  of  sulid  silver 
nitrate  to  the  residting  v^onnd.  From  mneons  surfaces  they  nniy 
be  simply  reniovwl  with  scissors,  and  the  wounds  di'esgeil  with 
aristol  or  other  antis<'ptie  |jowders. 

ClaYns,  or  Com. 

Corns  are  eonieal  epidermal  hypertrophies  oeenrring  on  the  feet, 
at  iK)iut.s  pressed  ui>on  by  ill-Htting  sIkjcs.  When  situated  on  the 
dorijial  or  plantar  Furtiioe  of  a  toe  they  are  diy  and  hard  ;  when 
between  the  toes  they  are  softennl  by  the  perspinition.  B*jth 
varieties  are  jnuufnl  snid  at  times  distdvling. 

The  propby lactic  treatment  consists  in  wearing  bygieute  shoes 
which  are  so  constructed  as  to  avoid  nndue  }iressnre  at  any  point. 
Corns  may  be  removed  by  daily  touching  tliem  with  a  mixture  of 
salicylic  acid  and  eoll«Hliou,  (5(1  grains  to  the  onnee,  and  afterward 
peeling  off  the  collodion  cap  with  as  much  ol'  the  softeneil  callus 
as  will  eiLsily  come  away.  Kemovnl  with  the  knife  after  soaking 
in  hot  water  is  quicker,  and  if  skilfully  done  «ui  In*  aceoniplisla^ 
without  bleeding  or  wonn<Ung  the  healthy  skin.  Soft  corns  should 
be  tresited  v>  itb  aristiil  or  some  other  drying  iwiwiler  a]>plied  on 
cotton  or  gauze  placed  Iwtwcen  the  trtes  to  absorb  the  moisture. 

Onychia. 

Onychia  is  an  inflammation  of  the  matrix  of  a  nail,  wuising 
pain  and  swelling  of  the  end  of  the  phalanx,  with  tliswhiration 
and  loosening  of  (be  nail. 

Treatment- — Removal  of  the  nail,  followed  by  antiseptic  appli- 
cations to  the  raw  surface. 
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Paronychia. 
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^Siironychia  is  an  infection  of  the  matrix  around  the  cataneous 
Buurgin  of  the  iwil,  general k  R^ultin)j:  from  *»'ptie  infection  of  a 
hauiff-xiail  or  \voun<l  of  the  iieiglilxjring  !?oft  part3. 

Tbe  symptoms  are  at  6rst  puffiness  and  redness  of  the  skin 
anximl  the  hase  of  the  nail»  ftillitwcil  by  \mn  antl  tenderness  of 
tbff  finger.  If  tbe  infection  i*  a  vLruknt  one,  j^preading  cellulitis 
and  general  sepsis  may  n^ult. 

The  treatment  in  the  early  >tagxs  L"*  to  remove  the  raised  epider- 
mis and  apply  antiseptic  washes  to  the  jiart.  Thu?  may  abort  the 
diseaae  if  resorted  to  sufficiently  early.  If  the  |»r^K*e?^s  is  not 
abofted,  a  median  dorsal  incision  should  t)e  made  from  the  ba-^e  of 
tlie  nail  upwanl  to  a  point  beyond  the  matrix,  sejKiratinjr  the 
cutaneous  edges  from  the  nail  and  |)ackiog  with  wet  l>ichlHri<le 
gauze.  Later,  removal  of  the  nail  may  be  necessan.  If  the  matrix 
is  not  defitioyed,  a  new  nail  will  form. 


Ingrowing  Toenail. 

Ingrowing  toenail  is  an  imbedding  of  the  lateral  edge  of  the  nail 
into  the  adjacent  soft  tissues.  This  generally  occurs  on  the  great 
loe,  and  is  due  to  an  abnormal  bending  dowtiwjinl  <>f  the  etlge  of 
the  nail,  or  to  a  cr<>wding  of  the  s<»ft  tissues  upwanl  anmnd  the  nail 
from  ill-fitting  shoes.     If  infection  takes  place,  ulceration  of  the 


Fig.  70. 


Fio.  71. 
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Oottlsqfs  opemUon. 


PtlliaUre  treatment. 


5kin  at  the  point  of  contact  with  the  nail  occurs  with  more  or  less 
eeOoliti^  of  the  toe.  The  c<5ndition  is  a  painful  one  and  has  a 
stroiig  tendency  to  recur.  The  radical  trt»atment  should  consist 
in  freely  removing  the  ejcuberaut  tissue  unntntl  the  etlge  of 
the  nail  (O^lting's  operation)  (Fig.  T<>),  or  rcm4>ving  the  imbedded 
poftion  of  the  nail  by  a  vertical  incision  which  extends  well  back- 
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wjinl  tM>hind  ttie  matrix,  together  with  that  portion  of  the  nuatrix 
whif'h  lies  iiiidiTneath  the  rt'inoviH]  purtioii.  This  jirevents  n-j^^n- 
eration  of  that  [torticju  iit"  tlie  naiL  The  inflainniutnry  eondition 
cjiii  oflen  be  relieved  hv  rest,  hot  water,  and  lifting  the  etlge  of  the 
nail  I)v  a  small  fokletl  string  of  cotton  plaetnl  under  the  free  pn>jcct- 
iiig  surface  ot'  the  nail  in  siieh  a  way  as  to  sejwirate  it^  edges  from 
the  inflamed  tissueej  (Kig.  71). 

Keloid. 

Keloid  is  an  exuberant  eiciUrix  caased  by  the  development 
of  an  abnormal  amonnt  of  fibrous  tissue  in  ami  almut  the  scar 
of  a  wound  or  burn.  It  appears  gmdually  after  the  complete 
healing  of  the  wmiml,  and   may  e<inti!me  to  enlarge  for  several 

F)(}.  72. 


Kcloi<l  tumors  ut  Imck. 


months.     At  fir&t  the  tissue  is  highly  vascular  an*l  has  a  purplish 
ap|>carance  ;  later  it  l»eeoDies  |»aler  and  more  tirm.     It  t»cciirs  with 
great  fret|ueney  in    the  negro  nux"  (Fig.  7'2). 
growths  undergo  sarcomatous  change. 


Oocasionallv  theisc 
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Coosiderable  diflference  of  opinion  exists  regarding  their  treat- 
ment. ^N>me  sturgeons  advL^e  complete  removal  with  careful  union 
of  the  wound,  hoping  for  primaiy  union  with  a  small  scar.  Others 
advise  non-interference,  for  the  reason  that  the  secondary  scar  is 
liable  to  be  as  large  or  larger  than  the  one  removed,  and  also  for 
the  additional  reason  that  surgical  interference  occasionally  seems 
to  favor  the  development  of  malignant  changes.  The  hypodermic 
use  of  thiosinamine  is  said  to  produce  shrinkage  in  the  keloid 
tissue  in  certain  cases. 


CHAPTER    X. 

VJU&li2i  XSV  VISEABE^  OF  THE  HEAET.  PEBICARmi,  AXl> 

Trauiiata  of  the  h«arl  and  perianiinm  are  exuawKagiy  me. 
When  they  ooctir  tJwy  are  gcoefallr  the  resolt  of  ^^tab  waands, 
gniMbot  wouodii,  or  mjuiieB  caused  fa^  funAiw  of  the  zibe  or 
ttenntoi. 

Wounds  of  the  Heart. 

FiKcber,  in  1867,  collected  452  cases  of  wound  of  the  heart. 
From  an  analvftis  of  these  cases  be  concludes  that  from  7  to  10 
jier  cent,  of  the  cased  recover ;  that  wounds  of  the  ventricular 
(lortiofi  of  the  heart  are  more  common  and  le^s  fatal  than  wounds 
of  the  auncidar  portion  ;  that  the  right  ventricle  is  more  frequentlv 
injurc<i  tlian  the  tefl ;  but  that  wounds  of  the  left  are  less  fatal 
tlian  woundii  of  the  right  ventricle,  presumably  from  the  greater 
lliicknetM  of  iu  walls  and  the  arrangement  of  it?  muscular  fibres, 
wfiicb  would  tend  to  effect  dojsure  of  a  small  wound  by  their  con- 
traction. 

I)*iath  following  wounds  of  the  heart  may  be  due  to  rapid  loss 
of  blood,  to  extreme  pressure  on  the  organ  by  distention  of  the 
pirri^ainliiim  with  bloiid — the  so-cqIImJ  iampoiiath  of  the  heart, 
whirh  prevents  the  flow  of  blf>od  from  the  vena  ca\*a  into  the 
auricle,  practif^lly  arresting  the  circulation,  although  the  heart 
fiiiiy  <'oiitinu«r  to  j>ul><ite,  ar  to  injurv*  of  s<.>me  of  ilie  Fym|xithetic 
giinglia.  Kront^ker  dt'scrib*-*!  a  t'0-<tnlination  centre  situated  on 
the  intirvcntrirular  septum,  which,  if  injurctl,  would  rause  sudden 
sti^ippage  of  the  heart. 

Thf  Bymptoma  of  a  wound  of  the  heart  are  Fhf>rk,  dyspnrra, 
rapid  and  irngular  lieart  actifKi^  an<l  the  evideuees  of  a  rapid  or 
gnuhiul  distrridod  of  tlie  |RTintrditnn,  The  situation  of  the  wound 
and  the  dirci'tiim  nf  the  injuring  frtree  will  also  help  to  establish 
the  ilijigndsis.  Ocejisionally  dttjth  inimotliately  follows  such  an 
injury,  prestimaUly  due  to  involvement  < if  the  e(»-<vrdi nation  centre. 
Generally,  how<n'<^r,  dejith  is  delay wl  a  few  hours  ar  even  days. 

The  treatment  of  cardiac  wounds  was  until  ijuite  recently  only 
ex|iectiint,  nn»t  surgotms  agreeing  with  Billroth  that  any  attempt 
at  suture  of  the  heafi-musele  w;i>>  unjustiHalvle.  Recently,  how- 
ever, a  numlx-r  of  successful  case>  of  heart  suture  have  lHH?n 
1&4 
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reported  which  demonstrate  that  the  operation  is  not  attended  with 
great  danger,  and  that  the  results  of*  such  treatment  are  far  in 
advance  of  those  obtained  by  the  older  and  more  conservative 
methods.  Hill,  of  Montgomery',  Ala.,  has  recently  reported  38 
cases  of  heart  suture,  with  13  recoveries,  a  mortality  of  63  per 
c«*nt. 

Elsberg,  from  a  lai^  number  of  experiments  <m  nibbits  and 
dojjs,  concludes  that  in  closing  wounds  of  the  heart  interrupted 
silk  sutures  should  be  employed,  introduced  and  tied  if  possible 
during  diastole,  and  that  they  should  penetrate  the  epicardium  and 
a  psirt  of  the  heart-muscle.     Hill  advL>es  catgut  rather  than  silk. 

The  pericardium  cim  be  exposed  by  a  resection  of  a  portion  of 
the  fifth  rib  and  costal  cartilage  on  the  left  side,  or,  as  practised  by 
Miiini  in  his  case,  by  a  flap  made  by  joining  two  horizontal  inci- 
sions in  the  third  and  fifth  intercostal  s[)aces  by  a  vertical  one 
along  the  left  bt>nier  of  the  sternum,  and  reflecting  this  flap  con- 
taining the  fourth  and  fifth  ribs  to  the  left.  The  i)ericardium 
shoidd  be  freely  ojx?ned  and  emptie<I  of  clots,  and  the  suture 
applied  while  steadying  the  heart  with  the  hand  or  with  for- 
ceps, after  which  the  pericardium  should  be  partly  suturetl  with 
drainage.  The  left  pleura,  which  is  usually  oj)ened  by  either  of 
these  proceilures,  should,  if  possible,  be  sutured  unless  there  is 
reason  \o  believe  that  it  was  infected  by  the  original  injuiy.  If 
this  has  occurred,  it  should  be  drained. 

Wounds  of  the  Pericardium. 

Wounds  of  the  peric:irdium  are  often  accompanied  by  wounds  of 
the  pleura  and  lung,  and  symptoms  of  the  latter  (pneumothorax, 
haematothorax)  may  obscure  th(»se  due  to  injure-  of  the  ix'ricardium. 
In  the  absence  of  hemorrhage  into  the  pericardial  s;ie,  early  sym|>- 
toms  of  this  injur\-  nuiy  be  wanting,  (iencrally,  however,  there 
is  a  certain  amount  of  shock  with  irregularity  and  wwikness  of  the 
heart  action.  loiter,  if  the  wound  is  infecttxl,  symptoms  of 
suppurative  peric:irditis  may  develop,  as  prcconlial  |>;iin,  dyspncea, 
a  rapid,  intermittent,  and  weak  pulse,  irro^ilar  fever,  and  ginieral 
physical  prostration.  Friction -sounds  will  Ik*  hcjird  on  ausculta- 
ti»>n,  an<l,  if  the  woun<l  remains  open,  a  j>crsistcnt  purulent  di>- 
cliarge  may  occur.  If  the  wound  has  closc<l,  there  will  be  evidenci'S 
of  ix.'ricanlial  fluid,  with  chills  and  a  marke<l  leucocvmsis. 

The  treatment  of  pericardial  wounds,  if  unct>nij)licate<l,  should 
crmsist  in  thorough  tlisinfection  and  drainage.  If  nocessjir}',  the 
superficiid  wound  should  l)e  enlarge<l  and  the  ])eric;inlial  cavity 
irrigjitcil  with  normal  salt  solution.  If  the  wounil  is  extensive,  it 
may  l>e  partly  sutured  ;  if  of  small  size,   gauze  drainage  to  the 
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pericanlial  0]»ening  will  he  nil  that  ii*  required.  If  jieriearditis 
devi'ln|).-s,  an  i^-e-liatj  t<»  tlio  precunlial  region,  i^lrvrlmiiu',  and  digi- 
tiilis  are  indicate*!,  witli  aspiration  if  a  isennis  ejtudate  di:>tenils  the 
sac.  It'  suppuration  is  present,  incision  and  drainage  art^  to  Ik> 
reeonimendtHJ. 

Wounds  of  the  Bloodvessels  (see  Hemorrhagic,  Chapter  VII.). 

DISEASES  OF  THE  BLOODVESSELS. 

Acute  Arteritis. 

Inflammation  o£  one  or  more  eoats  of  the  arteries  may  be  due 
to  a  variety  of  e^iuses.  Aeute  infwtive  arteritis  may  arisi'  from 
exlen.sion  of  an  infective  p^oee^<s  I'rom  the  surnmnding  tissues  to 
the  artery  itself,  resulting  in  a  roundn/ell  intiltration  of  the  vessi-l- 
walls,  with  soi'teiiing  and  iieen>sis,  a  wnditirtn  often  giving  rise  to 
secondary  hemorrhage  in  snppurating  wounds  ;  nr  the  process  may 
arise  from  the  interior  of  the  vessel  from  the  dejMisit  of  inlected 
thrond)i^  as  seen  in  pytpmic  [iroce^ses,  an<l  as  the  result  of  ulcerative 
cndowinliti.H. 

Chronic  Endarteritis. 

Chronic  endarteritis  is  a  chronic  iuHammatonk^  process  L>cginniog 
in  the  interior  of  an  artery  and  extending  to  the  inetlia  and  adven- 
titia.     h  occurs  in  two  forms,  the  atheromatous  and  thcohlitenitive. 

In  the  atheromatous  variety  tiiere  is  at  hrst  a  cireumseril>ed 
round-cell  infiltration  of  the  intima  and  metlia,  which  later  under- 
goes fatty  degeneration,  forming  a  pultaceous  mass  which  mav 
separate,  leaving  a  loss  of  snlxstance  on  the  interior  of  the  vessel, 
cidlnl  an  atheromatous  ulcer.  This  causes  a  weakening  of  the 
vessel-wall  at  that  j»f)int,  wliieh  may  later  dilate  and  form  an 
aneurism^  or  the  nicer  may  Ije  covered  by  a  calcsircftus  plate.  A 
plate  of  this  kind  mav  suhsecpientlv  become  loitsened  ant!  be  tar- 
ried away  by  the  blood-current,  flirniing  an  embcthjs,  or  the  hlorKl 
may  find  its  way  nnderneath  it  and  eventually  separate  the  coats 
of  tlie  artery  and  form  a  ilissecting  aneurism.  A  eonijx'nsalor}' 
thickening  of  the  adventitia  often  occurs  in  these  cases,  pre- 
venting the  formation  of  an  ancnrism.  Atheromatons  endarteritis 
occurs  clu4'rty  in  the  ii^vil,  and  in  those  who  have  suffered  from 
syphilis,  nepliritis,  or  the  abuse  of  alcohoL  It  affects  chiefly  the 
larger  arteries. 

In  the  obliterative  form  the  intiltmtion  of  the  intima  is  more 
uniform,  and  causes  a  gnalual  tliminution  in  the  lunien  of  the 
vessel  with  final  tihliteration.  This  (»ceurs  more  commonly  iu  the 
smaller  vessehs,  and  is  generally  due  to  sj'phiiis. 
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Ffttty  Degeneratioii. 

Fattv  degeneration  of  the  intima  may  occur  independently  of 
atheroma  and  occasion  a  weakening  of  the  vessel. 

Galdfication  of  the  Media. 

Calcification  of  the  media  occurs  in  old  people,  and  renders 
the  arteries  rigid  and  narrow.  It  is  most  frequently  obser\'ed  in 
the  vessels  of  the  extremities,  chiefly  at  the  points  of  departure  of 
the  principal  branches.  It  causes  impaired  nutrition  of  the  parts, 
often  terminating  in  senile  gangrene. 

JkiieiirisDi. 

An  aneurism  is  a  pulsating  hollow  tumor  filled  with  blood, 
communicating  with  the  interior  of  an  arten-.  Two  varieties  are 
commonly  de^ribed :  the  tru^  or  spontaneous  aneurism,  and  the 
faJUie  or  traumatic  aneurism.  A  true  aneurism  is  one  in  which  the 
walls  are  formed  by  one  or  more  of  the  coats  of  the  artery,  and  is 
m  reality  a  dilatation  of  the  vessel ;  a  false  aneurism  is  one  in 
which  the  walls  are  formed  by  the  surrounding  perivascular  tissues 
thickened  by  blood-clot  and  inflammatory  exudate,  and  is  due  to 
rapture  of  the  vessel. 

Chmmticm. — ^Two  factors  may  be  present  in  the  production 
of  a  true  aneurism  :  an  increase  in  the  blood-pressure  and  a  weak- 
ening of  the  arterial  wall.  The  causes  which  increase  blood- 
pressure  are  mental  or  physical  strain,  the  abuse  of  alcohol, 
hypertrophy  of  the  heart,  and  renal  disease  ;  those  which  weaken 
the  arterial  wall  are  trauma,  acute  arteritis,  atheroma,  gummatous 
infiltration,  or  obliterating  endarteritis  of  the  va^a  va^orum.  Thus, 
true  aneurisms  occur  most  frequently  between  forty  and  sixty,  the 
period  of  life  when  physied  and  mental  strain  are  apt  to  be  greatest, 
while  the  heart  action  is  still  vigorous,  and  when  degenerative 
changes  begin  to  occur.  For  r)bvious  reasons  they  are  more  fre- 
quent in  men  than  in  women.  Syphilis,  alcoholism,  renal  disease, 
and  gout  undoubtedly  act  as  prctlisposing  causes. 

Development  and  Varieties  of  Aneurism. — As  a  result  of  increased 
bl«»od-pressure  a  portion  of  one  of  the  larger  arteries  which  has 
become  weakentnl  by  atheromatous  changes  or  from  any  otiier 
cause  shows  a  tendency  to  dilate.  The  dilatation  slowly  pro- 
gresses at  first,  and  miiy  involve  the  entire  vessel,  giving  rise  to 
a  spindle-shaped  swelling  or  fusiform  aneurism  (Fig.  7-\).  If 
only  one  portion  of  tlie  arterial  wall  gives  way,  a  pouoli-like  pnv 
tnision  occurs,  forming  a  sacculated  an<'urisin  ( Fig.  74).  If  an 
atheromatous  ulcer  forms  or  if  the  intima  is  eroded  by  the  separa- 
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tion  of  a  calcareous  plate,  the  blo<xl  dissect*  its  way  l>etween  the 
arterial  coat»  and  forms  a  dissecting  aneurism  (Fig.  75),  the  cavity 


Flo.  73. 


Fio.  74- 


Fig.  7.5. 


Fusiform  tttieurism. 


B«ccu!ateil  ftneurifm. 


DisB^etiii^  Biiouriiini. 


of  which  may  commiin irate  with  the  lumen  of  the  artery  at  one 
or  two  pointi*.  Aneurisms  occasionally  result  fmm  tlie  phig- 
ging  of  sriiall   termiiml   arteries   by  emboli.     The  dilatation  and 


Vw.  7(x 


Cirsoid  imcurbtii     {Bums.} 


elont^tion  of  an  arter\'  or  of  several  arterial  l>rancheft  formintr  a 
pulHUinjyr  mass   is  spoken  of  as  a  cirsoid  aneurism   (Fiir.   "*>). 
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Minute  milinrtf  aneurisms  ocrasionally  forrtj  on  the  arterioles^  cape- 
ciaJly  in  tlie  pia  nuiti-r,  :iinl  hy  tlu-ir  ni|)tiire  jjivt'  rise  to  apinlexy. 
J^hbfi'  or  traHimttir  nncurl^ni  is  i^ciu'riilly  tlie  resiill  ot*  ii  wcmrnl 
of  an  artery  f>r  of  rupture  <if  a  tnie  aneuris^iu.  Il*  a>  u  n\siilt  of 
an  injury^  u.s  a  stab  or  gun.sliot  wound^  an  arterial  trunk  is  in- 
juretl,  blood  i.s  poured  uut,  and  a  hseniatonia  tnrnis  amnnd  the 
vtii^el.  If  the  re^^istanee  of  the  >nrryiindiiig  ti;*^ues  i.s  such  as  ttt 
prevent  a  wide  diH'usioii  of  the  extnivasatc^I  hlood,  tlie  peripheral 
portion  eoairuhites,  forming  a  kind  of  yae  whieh  is  later  streuj2;th- 
enetJ  hy  an  infiamniatory  exudate.  If  the  wound  iit  tlie  ves??e]  is 
not  oechnkHl  by  a  elf»t^  Hniil  bliK»d  fmni  the  artery  is  e«intinually 
piinnx*<l  into  the  hoHow  eeutre  of  tlie  mass,  ffirrniirg  a  gradually 


Fio.  77. 


Viii.  7s. 


AnetiriBtnal  vnrlx. 


Varicrwe  ani'nrlsm. 


increasing  pulsjitin^  tumor.  If  the  injury  wounds  n<it  only  an 
artery,  hut  alwo  a  nerir]il>itriu«r  vein,  tlie  hlood  may  pass  fruni  tlie 
artery  directly  int4t  the  vein,  forming  an  atit'fiomtoiiH  aneurism. 
Two  varieties  of  arteriovenoun  aneurism  exist:  one,  in  which  tin- 
UTiiun  between  the  injure<l  vessels  is  close  cjdletl  an  tmntnKintif  rtuyx 
(Kig.  77);  the  nther,  in  which  the  blood  passes  from  the  artery 
into  a  false  aneurism  and  then  into  the  vein,  which  is  Hcjjanitcil 
from  the  artery  by  the  aneurismal  sac,  called  a  mrii-onf  aneuri-Hin 
(  Fig.  78 ).         '      ' 

In  all  aneurisms  there  is  a  ten<leney  to  gradual  increase  in 
size.  In  true  aneurisms  the  intiina  and  meilia  fnyjuently  beefmie 
atrophied,  while   the  adventitia  thickens  and  occasionally  makes 
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up  the  entire  wall  of  the  tumor.  As  the  anounVni  enlarges  a 
deposit  of  fihriti  takes  [tliife  on  the  interior  of  the  sae,  ^ivinL'  rise 
to  grviit  thiekeiitiig  of  the  walls.  This  i]e|Kisit  is  kiniiuateil,  and 
ill  rare  cases  develops  to  sueh  an  extent  iis  tiimlly  to  tKX'lii<Ie  the 
vessel  and  result  in  sp>ntaneoiis  eure.  Sjmntiiut'ous  eure  is  al«> 
rarely  et!t'ete<l  by  a  hhxKl-t*lot  or  the  sepunitioii  of  a  mass  itf  lihrin 
fntni  the  walls  of  tiie  su',  whitvh  plugs  the  (tutlet  or  the  vessel 
lK'y<ind  the  tiiuior.  S|M>ntaneoiis  eure  may  also  take  place  in  false 
aneurisms  and  in  the  sir terio venous  varieties. 

Tlie  growth  of  an  aneurism  will  i^use  great  destruction  of  nei^h- 
iMiring  tissues.  The  more  rcsi>tiug  tisMies,  as  Ixme  and  cjirtilagf, 
sutler  more»  as  a  niU\  than  tliL'  softer  and  more  yielding  structures. 
Thoracie  aneurism  not  infrequently  e^iuscs  erosion  of  the  sjvinal 
column  and  pressuix-,  on  the  c<»rd,  as  well  as  bulging  and  atrophy 
of  the  sterunm  and  ribs.  Rupture  of  an  an«iirl>ni  may  otxnir, 
and  suppuration  Ijas  been  tibserved,  generally  tin  r«>ult  of 
iufectiim  f>f  a  wound  from  distal  or  proximal  ligature. 

Diagnosis. — The  early  symptoms  complained  of  by  j>atient.'^ 
suffering  from  aneurism  are  usually  only  a  swelling  and  a  dis- 
agrcHiiltle  sense  of  throbbing  over  the  region  of  an  arterial  trunk. 
Later,  as  the  tumor  etdarges,  there  nuiy  be  more  or  less  jiaiu,  and 
if  the  auenrisni  pres.ses  iipon  and  erodes  bone,  the  j>ain  may  be 
ver>'  severe.  On  examination  a  tumor  is  found  which  pulsates 
gynchrt>nousIy  with  I  lie  heart.  The  tumor  is,  as  a  rule,  oval, 
elastic^  and  gives  one  the  feeling  that  it  contains  nuiving  Huid. 
If  the  interior  of  the  tinnor  is  largely  filletl  with  fibrin,  [tulsii- 
tion  may  be  fiiint  and  jwdpation  may  give  the  impression  of  a 
polid  mass.  As  a  rule,  the  tumor  expands  in  even.*  direction 
with  each  heart  systole,  and  if  grasjxHl  betwet*n  the  fingers  or 
hands  in  any  diauu-ter  expansile  pulsjitinn  will  be  felt.  Aneurisms, 
as  a  rule,  are  eompressible.  If  steady  pressnre  is  made  with  the 
hand  over  the  tumor,  the  size  will  Ir*  markedly  diminished,  and 
when  the  pressure  is  rc*moved  it  will  take  sevend  Iteats  of  the 
hejirt  to  regain  its  previous  dimensions.  Pressure  over  the  main 
arterial  trunk,  betwtrn  the  tumor  and  the  heart,  will  cause  the 
pidsati<ins  tit  cease  and  the  tunu>r  to  shrink,  wiiile  pressure  over 
the  efferent  |K>rtion  of  the  artery  will  cause  it  to  incretise  in  size. 
The  pulse  in  the  arterits  Iwyiunl  the  aneurism  will  l>e  weaker 
and  the  heat  somewhat  retank'tl  if  comj>arison  is  made  with  a 
corresftondi ng  arti-ry  on  the  oIIht  side  of  the  body.  If  the  tumor 
is  examinetl  l>y  the  ear  or  stetlioseo|K',  a  bl(jwing  soimd  will  oiten 
be  heard  synclinmous  with  the  pulse,  which  is  transmitted  in  the 
direction  of  the  vessel.  This  aueurismal  frntit  is  haidest  in  the 
fusiform  variety  and  may  be  absent  in  some  sjicculated  aneurisms. 
As   the   aneurism  increases  in   size  pressure-symptt^mis  generally 
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f,  such  ss  neandgic  pains,  sensory  and  motor  paralysis  from 
ypBOoure  on  nervcisi,  venous  congestion  ami  ipilema  trr>ni  pressure 
on  wtaMis,  various  vi^^oeral  (listui*lKinoi's»  from  pressure  on  organs,  as 
dyapncea  and  aphonia  from  pre^ure  or  err)«>ion  of  the  kr^tux  or 
ttadim,  ilvjphagia  trooi  the  i)resj?un*  of  a  thoracic  aneurism  on 
the  c(sophagu>,  cerebral  symptoms  from  the  pre->sure  of  an  intra- 
cranial tumor. 

It  k  often  difficult  to  distinguish  between  false  and  true  aneu- 
risms. Faljfe  aneurisms  are  rarely  fufeiforni,  and  are  often  some- 
wbftl  imgiilar  in  outline.  Puls;ition  may  be  abMut,  or  it  may  lie 
much  more  distinct  in  one  }x>rtion  of  tbe  tumor  than  in  another. 
The  bruit  is  rarely  as  well  marked  as  in  true  aneurisms. 

In  aHfrwr^noug  aneurisms  there  is  usually  marked  dilatation  «jf 
the  veins  in  the  neigh lxirh<»od  of  the  injury,  and  an  exceedingly 
loud,  hanil  bruit  c:in  be  heard  over  liio  entire  rtgivm,  which,  if 
ahnatod  near  the  head,  is  extremely  distre>sing  to  the  patient. 
The  dilated,  tortuous  veins  may  form  a  large  pulsating  mae^,  easily 
cotURBBible  and  imparting  a  distinct  thrill  to  the  hand  when  pal- 
|MM(Fbte  ri.). 

Cirmid  aneurism  may  appear  as  a  single  tortuous  pulsating 
arterial  trunk  frequently  seen  on  the  scalp,  prrxlucing  no  symp- 
toms; it  may  consist  of  several  dihited  arteries,  forming  a  pul- 
aatiiig  ma$«« ;  or  the  vas<Milar  dihitxition  nuiy  extend  to  the  capil- 
laries and  venules.  In  these  conditions  a  tumor  is  present  wliich 
is  flomewfaat  irregular  in  outline,  may  be  bluish  in  c>lor,  is  ptil- 
sitingr  oompre^ible,  and  presents  a  lnud  bruit  on  auscultation. 
Dflatod  veasds  can  often  be  seen  running  into  the  mass.  This 
oondition  is  often  spoken  of  as  piJjintinij  fingioma. 

Rupture  of  an  aneurism  externally  pnKluces  generally  a  rapidly 
fiUal  heoiorrhage ;  rupture  into  one  of  the  body  cavities  pn>duces 
localised  pain  and  the  symptoms  of  concetded  liemorrhage ;  shock, 
pallor,  c«)ld  perspiration,  rapid  and  feeble  pulse,  air-hunger,  and 
«rneope ;  rupture  of  an  aneurism  int*»  the  solid  tissues  of  a  part 
produoes  severe  lancinating  |jain,  sudden  disappearance  of  the 
originttl  tumor,  and  the  appearance  of  a  diffuse  swelling  in  the 
neighboring  tissues,  with  coldnt«s  ami  redema  of  the  parts  supplied 
by  the  arter)'  and  an  absence  of  the  pulse  in  the  distal  branches. 

Suppuratitm  of  an  aneurism  is  indicated  by  the  hjcal  and  general 
n^gOA  of  iuHammation. 

Treatment. — In  the  treatment  of  aneurisms  an  effort  should  be 
nude  to  favor  nature's  mcth<xl  of  eur«\  which  is  by  the  formation 
of  a  finn  fibrinous  (Kx*lu<liu>t  mass  within  the  sac.  This  may  be 
aoonmplished  by  lowering  the  blood-pressure  and  by  diminishing 
tbe  amount  of  blood  which  flows  through  the  sac.  Failing  in  this 
the  dieease  may  be  cured  by  entirely  cutting  off  the  circulation 
11 
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through  the  diseased  arter>'  with  or  without  extiqmtiou  of  thi* 
tutaor, 

Aort'^perajfive  Mefhofh. — Al>sohue  rest  in  U-tl  cotiihiuLt]  with 
an  exceedingly  low  diet,  eonsisting  of  2  or  3  ouucei^  of  meat, 
6  ouucer*  of  bread  J  and  (i  ounces  of  milk  or  water  eaelj  day  ;  and 
the  use  of  aconite  and  pitast^iuni  i(Hii(h%  will  undonhtetlly  jmnlure 
a  tnurked  lowering  of  tlie  IjhMxl-pivssnre  ami  a  diminiitiim  in  the 
Ibree  and  freniieney  of  tlie  hwirt-heat.  Tliis  treatment  should  he 
ctjntinued  for  seveml  weeks  or  mouths,  and  during  this  period  the 
{Kitient  should  Ik*  kept  free  fr<rm  any  mentfil  or  emotional  excite- 
ment. The  wtsiring  of  a  nmuhleti  lead  plate  weighing  two  or 
three  jxjnnds,  made  to  fit  aecnrately  the  tumor,  if  pnietieahle,  will 
otlen  prove  ol"  great  value  when  eomhine<l  witli  rest  and  low  diet. 
In  aneurisms  of  the  extremitit^  moderate  pressure  over  the  tumor 
may  Im  maintainttl  l>y  the  use  of  a  nd>ber  handage.  Thi.s  with 
elevation  of  the  Umh  will  (jccasionally  succeed  in  arresting  or 
curing  the  disease. 

Treatment  by  proximal  aHct-ial  prcasurr  has  long  been  favorably 
considcreil  by  the  profession,  and  many  capes  have  been  cured  by 
it.  It  is,  however,  applicable  to  only  a  limited  muuber  of  cases. 
The  plan  is  to  cause  constant  pressure  uptm  the  arter}'  at  some 
distance  al>«>ve  the  tumor.  The  pressure  should,  if  [MJSsihle,  be 
such  as  to  include  the  artery  but  not  the  vein,  and  to  produce 
noticeable  cessation  of  pulsation  in  the  ttmior.  If  the  circulatiiju 
through  the  sac  is  entirely  cut  off,  the  cavity  will  rapidly  till  with 
an  ordinary  retl  clot  of  blood.  If  a  small  amount  of  bhxxl  is 
allovveil  to  flow  through  the  aneurism,  a  firm  white  fibrinous  clot 
will  form  more  slowly,  but  will  be  nmch  more  likely  to  remain 
and  produce  jK-rmanent  occlusion  of  the  cavity  when  the  pressure 
over  the  artcrA'  is  relaxtnl. 

The  metlnjds  of  arterial  com]>ression  are  two,  the  dit/itaf  and 
the  iuntritittcntal.  The  digital  is  in  ever}'  way  superior  to  the 
instnmiental,  on  account  of  its  accuracy,  the  ease  witti  whi*'h  it  is 
regulatiHl,  and  tin-  iact  that  the  vein  can  gt^ierally  l>e  avoided  and 
injury  of  the  tissue  preventenl.  Relays  of  assistants  are  necessary, 
and  when  changing,  the  pr<\^sure  of  the  relieved  assistant  should 
not  lie  relaxc<l  until  the  thumb  of  the  relieving  assistant  is  in 
place.  The  niwhanical  means  of  arterial  compression  are  by  the 
use  of  the  Petit  tourniquet  (P^ig.  7ff).  Two  of  thcst^  shouhl  be 
kept  in  place,  and  the  pressure  point  changed  every  few  hfnirs. 
The  u.se  of  mechanical  appanitus  fi>r  this  piirjiose  is  extremely 
|)ainful,  and  often  recpiires  gt^neral  aincsthesia.  During  the  prog- 
ress of  this  ta^atment  the  pressure  sliouhl  from  lime  to  time  be 
gradually  relaxed  to  determine  the  n>ndition  of  the  tumor.  When, 
after  relaxing  the  ct>mpre.ssion,  pulsation  is  found  to  be  absent,  the 


ANEURISM. 


163 


oatlook  IS  iavofable.  The  pressure  should,  however,  be  continued 
to  a  moderate  degree  for  from  twxnty-four  to  forty-^ight  hours 
more. 

^^oleot  massage  or  manipulatioD  of  the  tumor,  with  a  view  to 
dislodgiog  a  p«trti<m  of  the  laminated  tibrin  to  cause  a  plugging 
of  the  outlet,  is  to  be  condemned  as  a  dangen^us  procedure. 

Fort'ible  flexion  of  the  knee  or  elbow  for  the  cure  of  small  aneu- 
rims  situated  in  these  regions  has  been  suoci's-'ful  in  a  nimibcT  of 
UMtanoes.  The  ^ect  of  the  flexion  is  to  occlude  the  vessel  and  to 
produce  direct  compression  on  the  aneurism,  causing  rapid  clot- 
ttn^  of  the  contained  blood.     If  the  limb  is  held  in  a  position  of 

FUr.    7l». 
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Frttf*  tonmlqaet. 

eztreoie  flexion,  the  blood-current  is  entirely  arrested.  If  the 
flesion  is  of  moderate  extent,  the  blood-current  may  only  bt^ 
iHanled,  favoring  the  formation  of  a  firm  fibrinous  mass  \vithiu 
tbe  me.  It  is  desirable  to  bandage  the  limb  below  the  tumor,  and 
ufker  flexion  to  maintain  the  iK»8ition  by  means  of  stra{>s*  ban- 
dages, or  wa  elastic  apparatxL*.  Every  few  hours  tbe  Hex  ion 
ihoold  be  temporarily  relaxetl  to  dett'rmine  the  cimditittn  of  the 
tmior.  This  method  should  never  bt^  employed  in  large  or  thin- 
valled  azieurisms,  for  fear  of  nipture. 

Operative  Mdhods, — Complete  extirpation  of  the  aneurism  with 
ligature  of  all  the  branches  and  closure  of  the  wound,  with  a  view 
lo  obtaining  priraar}'  union,  is  the  methiKl  of  choice  when  it  can 
be  flofely  carried  ont.  It  is  applii^tible  to  all  accessible  small 
•nearisms,  and  in  many  of  the  larger  ones  which  tnin  be  freely 
exposed.  The  chief  diflBculty  experience<i  in  esinying  out  this 
plan  is  in  separating  the  tumor  from  the  neighboring  structures, 
to  which  it  is  generally  attached  by  firm  adhesions.  Extirpation 
of  ft  portion  of  the  main  venous  trunk  is  often  necessary  on  this 
flteooonty  bat  its  removal  is  rarely  attended  with  serious  symptoms, 
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as  the  pressure  uf  tlie  tumor  has,  as  a  ruk%  alrea<ly  eause^l  the 
venous  circulation  to  be  carried  on  by  other  ehaiinels.  If  large 
nerve-trunks  or  other  imporfcmt  jitriiettires  are  in  daug:er  of  being 
injiirttl,  a  )K)rtion  of  the  sic  jway  \)v  left. 

The  methml  is  tn  exjwisL*  the  tuumr  hv  a  long  ineision  which 
extends  alxjve  an<l  below  sntficiently  to  gi\-e  a  p)od  exposure  of 
the  vessels.  Tlie  artery  alxtve  and  below  the  tumor  should  be 
double  ligated  and  cut  (Fig,  HO).  The  anenrism  ij=  then  disseett»d 
fn im  it^  bod  and  otlier  Ijrauehes,  ii'  found,  dimble  limited  and 
divided.  Considerable  bWding  may  oeeur  from  the  8ejiarat*»d 
adhesions^  which  should  be  controlled  by  ligature,  hot  water,  or 


Fio.  80. 
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Double  ligature.        Froximal  liealiire.    tAnel.)       Proximal  ligsture.    (Hontcr.) 

hydrof^en  peroxide,  after  whieh  the  wound  hhonld  be  closed  and 
a  dres.sing  applie<l.  In  the  extremities*  a  splint  or  stiff  bandage 
should  be  n^^'t]  to  insure  absolute  n^st  of  the  ]Kirt.  In  large  or 
thin- walled  aneurisms  it  is  often  desinible  to  periorm  the  oj>era- 
tion  in  two  stages  :  tirst,  ligation  of  the  main  artery  alMjve  the 
aneurism  to  produce  chitting  within  the  sac  and  diminution  in  the 
size  of  the  tnnittr,  and  at  a  later  perifwl  to  remove  the  sac.  This 
metluxl  is  nndonbtedty  safer  than  to  pcHbrm  the  o|M'nition  while 
the  tumor  is  tense  and  liable  to  rupture,  and  when  all  the  eon- 
nei'ting  arterial  branches  are  ofien  and  pulsating. 

Proximal  iif/ahtre  \s  perhaps  the  method   most  genendly  em- 
ployed at  the  pn-sent  time  for  the  cure  of  aneurisms^     Ligature 
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just  above  the  tumor  with  a  view  to  ciitting  off  the  circulation 
Mltili  Ij ,  the  met  hot!  of  Anel  (Fig.  SI)  i»  often  emplf>ytii ;  hut 
when  possible  ligature  at  some  di5itnnee  above  the  tumur  (Fig.  82), 
the  method  of  Hunter,  is  to  be  preferred,  as  in  this  operati<tn  the 
drealatiim  is  rarely  completely  arretted  and  the  danger  of  imme- 
diate  gangrene  is  less.  More<»ver,  the  arter\'  at  thij!  distantv  abf>ve 
the  aneurism  is  less  likely  to  be  diseased  nod  f^ti^nidary  hemor- 
rhage is  thereby  avoide*h  The  eftect  of  prnxinial  ligiiturc  U|xm 
an  aneurism  Is  the  same  as  compression  of  the  artery  ;  the  blood- 
emrcnt  is  either  completely  arrestwl  or  the  flow  very  much 
dmunisbe^L  In  the  fonner  instance  a  red  clot  forms  at  once 
m  the  sac,  in  the  latter  a  laminated  tibriuous  dot  fnrms  slowly 
«ad  eventually  fills  the  cavity.  In  either  case  puliation  I'eases 
IB  the  tumor;    it  becomes    firmer   and   gradually  dimiuishc^  in 


Fio.  83. 
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DtoUl  UfBture.    (Bracdor.) 


DisU)  ligature.    I'Wardrop,) 


ftiac.  The  nutrition  of  the  parts  supplied  by  the  artery  will 
depend  upon  the  possibilities  of  the  collatend  circnilation  anil  the 
degree  to  Avhich  the  anastomosing  vessels  have  U'ln  dilatc<l  by  the 
obstniction  caused  by  the  aneurism.  Generally  the  pulse  Ix^low 
tJu*  tumor  is  imme«liately  obliterated,  the  parts  bec^ime  anaemic 
and  cool  and  sensation  may  hie  impaired!.  The  circulation,  how- 
rvrr,  is  gradtwlly  restored,  the  part^  lx*come  warmer,  and  the 
capillary  circulation  more  active,  as  eviden<^  by  a  more  rapid 
Rtnm  of  the  normal  pink  color  of  the  nail  or  extremity  of  the 
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finger  or  toe  after  pressure,  and  a  feeble  pulsatian  can  l>e  felt  in 
the  distill  Immches.  Wlien  the  eollatt^nd  eireuhition  is  insufficient, 
the  |mrt  remains  cold  and  liieless,  and  gangrene,  generally  of  the 
moist  variety,  develops, 

Diataf  IJf/ftfttre. — Proximal  lipiture  is  often  impossible  on  at- 
eoinit  «»f  tht'  situation  i»f  tlu*  aneurism  or  its  nearnos  to  an 
impoi't;ii]t  trunk.  In  these  instanti's  ilistal  lipitnn-  is  resorted 
to  with  a  view  to  arresting  the  eircnlation  and  fonning  a  elot 
within  the  «ae.  The  method  la  inferior  to  the  proximal  ligature, 
and  should  only  be  eniploy€H.l  when  proximal  lipiture  is  imjK»ssi- 
ble.  Twit  niet]nMls  are  in  use:  ligature  of  the  main  trunk  Ixyoud 
the  tumor,  and  ligjiture  of  one  or  more  bmnehes  issuing  from  the 
main  trunk.  The  former  is  known  as  tlje  metluKl  of  Brasdor 
(Fig.  83) ;  the  latter,  as  that  of  Wardrop  (Fig.  84). 

Fig.  85. 


Shown  the  ortflces  in  the  aneuriBmal  buc  in  process  of  obliteration  hy  suture.  The  flrst 
plant?  (»f  »utuf*"«  inov  be  made  with  !lne  silk,  but  rhromlcizfd  C4«li;ut  h  prtferable.  The 
(sutures  ftr«f  ajiplliHl  Vcrv  much  like  Lemt»tTt  snturt  ^^  in  iiiK-stiiml  work:  the  first  plane 
of  sutures  shouUl  W  sitmrient  lo  secure  complete  hwmufiUi^i.s. 

The  orifice  of  the  cf>llaterHl  vessel  on  the  left  upper  side  uf  Ihc  »ac  Is  shown  closed  by 
three  contlnuoiia  sutures. 

After  any  operation  in  which  the  main  arterial  trunk  of  an 
extremity  is  ligated,  the  limb  should  he  wrapju^l  in  cotton  hatting 
and  bandaged  without  jm's.'iurt',  i-xtcrnal  heat  a]iplied,  and  the 
limb  elevated  to  favor   retnni   venous  eireulation.     If  gangrene 
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appears,  amputation  should  be  resorted  to,  generally  above  the 
point  of  ligature. 

A  method  of  radically  treating  aneurism  has  recently  been 
fjiggestgd  by  Rudolph  Matas.  Recc^izing  the  ready  adhesion 
of  sutured  serous  surfaix^,  he  advises,  after  compression  of  the 
main  supplying  arterial  trimk,  incision  into  the  aneurismal  tumor, 
removal  of  the  clots  and  fibrin,  and  eUitsurc*  of  tlit'  arterial  orifices 
by  laitures  so  placed  as  to  insure  bn»atl  apprtiximatioii  of  the  mar- 
gins of  the  openings  (Fig.  85).    In  sacculated  aneurisms  he  closes 

Fia.8d. 


BfcflW  tb#  mte  of  »  «accnlated  aneurism  opened.    The  dotted  \\n.i  )i..ii<>ate  the  pod- 
tfoa  aad  telattoos  of  tite  mafo  arterj  to  tho  sao  and  to  the  or  muaication. 

Tlw  atj>et  of  the  opermtAon  in  thia  cMe  i»  U>  cloc«-  the  orifit'e  of  it  ion  without 

«MllentiiiK  the  main  artery.  The  cionue  of  the  oriflre  with  i-<ji.:...„  „  ^lure  ia  shown 
tetteflgate. 

the  angle  orifice  of  communication  between  the  artery  and  aneu- 
iiBina]  sac,  and  thus  restores  the  main  vessel  (Fig.  HG),  In  certain 
(iiBilbrm  aneurisms  he  crmstructs  a  new  chanm'l  by  siiturinir  the 
walU  of  the  sac  over  a  rubber  csitheter,  in  the  ^ime  manner  as  the 
WiUel  method  of  gastrostomy  is  carried  out,  removing  the  cath- 
eter, however,  before  the  last  suture  is  tied  (Fig.  87).  After  all 
of  these  procedures  he  obliterates  the  remaining  portion  of  the 
aneurismal  cavity  by  closely  approxiraatinj;  its  nails  by  sriture. 
After  this  is  aoixHuplisbed,  the  wonud  is  tightly  closed  and  an 
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aseptic  dressing  applicfl.     lit'  duinjs   tlmt  tliis   nietlutd   is   safer 

tliaii  the  older  jiroewlure.*,  the  wouiitls  hwd  mnre  proiiifttly,  :ii»d 
iu  t^onm  instances  the  artery  is  restornJ  tu  its  ori^ijud  dimensions. 
(Jther  wdhmh  of  trcatmad  lunkinjjf  to  the  fornintiiin  of  a  ch)t  or 
fihrinniis  deposit  within  the  sae  of  an  atienrisni  luive  hcen  sug- 
gested from   time   ti>  time  and  ]>raetjsetl  with  Vinving  di-grti's  of 

vle*//i?(w^?/rr.— lutrmhicing  a  nnniber  of  nei-dles  into  the  sac  of 
an  aueurisni  and  allowing  them  to  remain  ten  or  twelve  hours  has 

Fig.  8" 


Shows  method  of  cn-Hlitig  a  new  ihannfl  In  &  fiiFifnrni  uiifurisni.  The  siiturefl  are 
ncnrly  all  tiod,  ivrid  the  now  chuimel  is  c<un|*lt'tod  excL|.l  in  the  ti-ritre.  The  twn  iipr*!- 
Mitures  «r<--  h«Htked  and  pulli-d  out  of  the  way  whik'  stiU  in  iKisitloii,  and  the  catheter 
withdrMvvii. 

ciceasionaMy  been  ft>lloweil  by  the  forraation  of  firm  coagiihition 
within  the  sae,  and  cures  have  been  reported. 

The  intrudmiion  of  /itrffc  jHaj<J<('j<  of  ififrrrj  goffl^  pktHnmn^  t>r  ntrel 
irire  into  an  aneurism  through  a  minute  cjtnnln  has  l>eeu  sneeess- 
fnlly  employetl  in  a  nimihcr  of  casfs. 

fralnntopniu'tun',  hy  intiVMlueiug  two  fine  insulated  steel  needles 
into  an  antnirismal  sac  and  allowing  a  gsdvanie  current  from  ten 
to  twelve  cells  to  pass  through  the  containo<l  hlfKxl,  will  oft<'n 
cause  the  rapid  lorra:iliun  of  a  firm   tibrinous  mass, 

A  comhination  of  these  two  last  niethiHls  has  of  late  l)eeu  quite 
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'!y  empluved.  AVillard  has  recently  re|x>rte<l  24  cases 
tmtet!  in  thi*  manner,  10  of  which  were  |x>siliveiy  benefited,  and 
all  were  tt|>|iiirently  rendered  more  eiiiufoituble  liy  the  trcsiinient. 
The  method  consists  in  iutnjdueing  tlirough  a  fine  insulated  eauula 
from  15  to  20  feet  of  tine  silver  or  g<»ld  wire  previously  wound 
upon  a  stpool  to  iiii^ure  its  curling  up  within  the  sae,  and  to  pa^^ 
ihroo^  thij*  for  one  hour  a  current  i»f  from  o  to  80  niiUiam]>^re^, 
the  positive  jiole  Ix'ing  connecteil  with  the  wire,  the  motive 
applied  by  means  of  a  s^wnge  to  the  back  of  the  patient. 

The  </r/<rfjn  trmtmaU  ree(»mmendeil  by  LsunA*re:iUx  i*:  ut  present 
uttdergoing  triaL  It  is  recommended  for  larire  iui>perable  ?accu- 
biled  aneurisms.  It  consists  in  the  sulM:'uUine<»us  injection  of  a  1 
per  cent,  solution  of  gelatin  in  normal  i^^ilt  solution.  This  should 
be  repeated  once  a  week  and  combined  with  rest  in  bed  and  meas- 
ures to  i^iice  the  blood- pressure,  S<irg>t  rejxirts  a  number  of 
CBBP9,  but  is  unable  to  explain  the  manner  in  which  the  results 
wert  oblaineil.  Connor  believes  the  f;ivoRi!>lc  n-sults  are  due 
to  tlie  rest  and  low  diet.  These  raethmls  are  only  t<>  l»e  recom- 
mended in  cases  in  which  extirpation  or  proximal  ligation  cannot 
be  carried  out 


mJXmiES  AND  DISILASES  OF  THE  VEINS. 

Injuries  of  the  veina  and  their  treatment  have  been  considered 
onder  Hemorrhage,  in  Chapter  VII. 

Phlebitis. 

Phlebitis  is  an  inflammation  of  one  or  more  coats  of  a  vein. 
Two  varieti^  are  <l€iscribed,  the  pffutttr  nr  non-siippurative,  and 
the  h^eciict  or  suppunitive  variety.  Plastic  {thlel>itis  results  fnjm 
traoma,  gout,  rheumatism,  ami  other  debilitating  constitutional 
oooditions.  It  i*  prolxibly  due  in  the  majority  of  ajses  to  the 
action  of  path* »genic  inicro-org:inisms,  the  virulence  of  which  is  not 
sufficient  to  excite  the  orflinarv  eviden<x?s  of  inflammation.  The 
intima  of  the  vein  becomes  thickeneil  or  erode<l,  a  tbromhujt  forms 
at  the  site  of  the  lesion  which  eventually  fills  the  hmien  of  the 
vein  ami  may  <*xtend  upwanl  or  downvsTinl  for  a  omsiderable  dis- 
tance. This  C4»nditioji  of  thrombtmn,  when  it  occui"s  in  a  large 
▼enoos  trunk,  greatly  interferes  with  (he  return  venous  circulation 
and  gives  rise  to  redema  of  the  extremity  or  [lart  beh)w  the  lesion. 
The  thrombus  may  become  organized  and  converteil  into  finn  con- 
oei^  "  "  '•  which  permanently  plugs  the  vessel  ;  it  may  hn^ci^me 
cal.  U'bolith)  ;  or  it  may  l>eoome  canalizeil  by  the  dilauition 

of  cbe  new  capillaries  formed  within  the  ot^nizetl  thrombus  or  a 
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coalescence  of  small  spaces  or  vacuoles  which  form  during  am- 
tniftion  of  the  clot.  If  the  Ivmuni  is  m.st()rc<l,  the  circulation  gucs 
on  as  U'forc  ;  if  it  is  juTniancntly  otrhulcil,  tlie  free  venous  anas- 
toUKJsis  soon  forms  ctjm^iensatory  channels. 

hifeviive  or  Suppuratitr  FhUftitift. — This  practically  always  re- 
sults from,  some  acute  inflaninuitorv  process  in  the  ncighlmrluMHl 
of  the  vein,  gvucrally  a  cclhilitis  or  iuleetinl  wound.  The  pnicess 
may  liegin  frotu  witliout  and  involve  all  the  coats  of  the  vt'in,  or 
from  within  hy  infection  convcycfl  throngh  the  h!t>cKl.  There  is 
usually  a  nwrktHl  round-cell  iuiiltratiiiu  of  the  entire  vein.  A 
thromhus  tVirnis  as  in  plastic  phlebitis,  hut  nhiu  brc^aks  ditwn, 
forming  a  puruh-ut  mass,  which  may  give  rise  to  Itx^'d  ahscci^ses 
along  tiie  course  of  the  vein  or  intective  thrombi  which  are  car- 
ried to  various  jiarts  of  the  Ixxly  and  by  their  lodgement  give  rise 
to  secondary  suppurative  Icsious  f pyaemia). 

Diagnosis.^ — -The  .symjiloms  of  j>lastic  phlebitis  are  simply  a 
thickening  of  the  vein  and  a  certain  amount  of  oedema  below  the 
lesion.  If  the  vein  is  a  email  one  and  anastomosis  is  free,  atlema 
may  be  wanting.  If  the  vein  is  a  large  one,  as  the  femond, 
oedema  may  be  marked,  increasing  the  circumference  of  the  limb 
to  double  its  normal  size.  T'his  oontinues  for  from  two  to  six 
weeks  aud  then  gradually  subsides.  There  is,  a*^  a  nde,  no  pain, 
only  a  feeling  at'  numbness  and  weight.  Fever  may  Im:-  pn'sent, 
but  is  usually  of  moderate  degree.  In  the  suppurative  variety 
the  vein  and  perivascular  tissues  become  thickcncnl,  hot  and 
tender,  the  overlying  skin  reddened  and  (edematous.  Fever  is 
prestvnt,  often  aceiuupanietl  by  chills  and  sweats.  If  a  large  trunk 
is  involveil,  tcdeina  may  (K-eur  as  in  the  plastic  variety.  Later, 
suppuration  occurs  in  several  places  along  the  vein,  or  the  symp- 
toms of  general  sepsis  with  metastatic  abscesses  develop. 

Treatment. — In  the  plastic  variety  with  thiximlKisis  of  a  large 
trunk  and  oHlcnu^  absolute  rest  in  hetl  should  be  adviseih  with 
slight  elevation  of  the  limb  to  favor  return  venous  circulation  and 
the  ajiplicati<m  of  a  uKKlerate  degree  of  heat  by  means  of  well- 
protected  hot-water  bags.  Active  mrtvements  of  the  extremity, 
massage,  or  any  handling  of  th<'  regifm  of  the  thromlxKH-d  vein, 
should  be  avoided  on  accriunt  of  the  danger  of  dishxlging  a  |)or- 
tion  of  the  dot.  In  the  inf([Hnc<l  variety  wet  dressings  shoukl  l>e 
ap]ilied  to  the  infected  region  and  the  abscesses  ojvencd  aixl  fively 
draintHh  It  is  rtftcn  advisible  in  the  early  stag*\s  of  a  septic 
phlebitis  to  ligatc  the  vein  above  and  below  the  thrombus,  ojwn 
and  remove  the  infectetl  mass.  If  this  can  l*e  carried  out  early, 
metastasis  and  general  sepsis  may  often  be  avoided. 
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Varicose  Veins. 

A  permanently  dilated  and  thickened  condition  of  the  veins 
oocurs  in  various  parts  of  the  body,  and  constitutes  the  condition 
kooum  as  varicose  veins.  The  cauite  {>f  thi>  |j>atholf^ie  dilatation 
and  eniaigement  is  either  increa^^  blmfd-jiRssure  <»r  diniinislied 
VBsistaDoe  of  the  tissues  of  the  vein,  or  Ixjth  combintKl. 

The  nnuskX  situations  in  which  variiM>se  veias  are  found  are  the 
lower  extremities,  especially  below  the  knees,  the  mucou»i  nu'ni- 
brane  of  the  anus  and  lower  portion  of  the  rectum  (hemorrhoid*), 
and  in  the  tissues  of  the  scrotum  (varicrtcele). 

VaricoK  Veijis  of  the  Jjetj. — A  dilatetl  aud  thickened  condition 
of  the  subcutaneous  veins  of  the  h>wer  leg  is  <>f  common  occur- 
reooe,  chiefly  in  raiddle-aged  individuals  whose  t»ecuji«itioas  re- 
quire oons>tant  standing.  The  dilated  veins  are  found,  as  a  rule, 
to  be  the  tributaries  of  the  internal  saphenous  vein,  wliich  may 
also  partake  in  the  process.  Exceptionally  the  disease  affects  the 
external  saphenous  and  its  branches.  In  the  former  instance  the 
v«tns  are  chiefly  on  the  inner  aspect  of  the  ailf,  while  in  the  latter 
they  are  found  on  the  outer  side  and  posteriorly.  All  three  coats 
of  the  vein  are  thickened.  The  walls  are  ri^^id  and  often  ctilcified. 
When  cut,  the  vessel  remains  oj-»en  like  an  artery.  The  dilatation 
of  the  vein  prevents  the  normal  action  of  the  valves,  which  do  not 
partake  in  the  general  enlargement,  and  as  a  result  the  bliwMl- 
pceasore  in  the  terminal  branches  is  markedly  increased  when  the 
patient  is  standing.  Dilatiition  under  these  comlitioiis  may  ocout 
tn  healthy  veins.  Occasionally  the  deep  intermuscular  veins  are 
loond  to  be  in  a  \'arioose  ctmdition. 

I>iac:nosis. — The  diagnosis  of  varicose  veins  of  the  leg  can  be 
maiile  by  inspection.  When  the  patient  is  standing^,  large  tortuous 
bluish  cords  can  be  seen  anirsing  over  the  calf  of  the  l<^  and  often 
extending  upward  along  the  inner  side  of  the  thigh  to  the  region 
of  the  saphenous  opening.  In  numy  instance'  the  eondition  causes 
piactically  no  dLsturbance.  In  otiiers  the  patients  complain  of 
pain  on  standing  and  a  feeling  of  weight  and  numbness  in  the  ex- 
tmnity.  CEdema  and  thickening  of  the  skin,  with  eczema,  pig- 
mentation, and  the  formation  of  ulcers,  frequently  aecom|isiny  a 
Tarioose  condition  of  the  veins,  but  the  relationship  between  these 
eonditioDS  is  n*»t  always  appiirent.  .Vtmphy  of  the  skin  over  a 
mas  of  \*aricnse  veins  is  frwpiently  observed,  aiifl  occasionally  some 
slight  trauma  results  in  rupture  and  copious  hemorrluige.  In 
many  cases  the  blood  issues  from  lx»th  tlie  upper  and  lower  seg- 
ments of  the  vein,  and  the  flow  niav  be  so  abundant  as  to  threaten 

me. 

Treatment. — A  tendency  to  varicose  veins  of   the  leg  can  be 
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•rmtod  id  tbe  eariy  stages  bv  wearing  an  elastic  stocking  or 
hy  tbe  me  of  a  rubber  or  flannel  haixk^.  Cardiac  leaiocLs 
auuhig  jMssive  venous  congesHoa  ^luMiJti  tie  cr»rrecteii  and  tbe 
weariog  of  tight  garters  avoided.  The  opeiative  treatment  of 
varicose  veiiu&  ciia<^i$t>!  in  maltiple  ligation  and  excision.  An 
inckiton  Hhould  be  made  over  the  highest  point  of  tbe  dL!<eased 
vedf<el,  the  vein  inilated,  double  ligated,  and  a  small  gection  re- 
moved. Incisions  ^hoidd  then  l>e  niade  over  tbe  moet  pitiminent 
ma««e8  lower  do\»'n,  the  vesssel  excised,  tlie  varioiK  branches  and 
free  exiremitif's  of  the  vein  lifted,  and  the  cuunneoug  wound 
onited.  The  Trendelenburg  metJuxl  consiiit«i  in  applying  an  Esr- 
msrefa  bandage  to  tlie  entire  limb,  then  removing  a  •^mall  section 
of  the  internal  tsaphenouf'  vein  near  the  saphenous  opening  and 
keeping  the  patient  in  Ijed  until  the  wound  is  healed,  the  tlieon- 
of  its*  action  being  that  its  the  vena  cava,  iliac  and  femc»ral  veins 
have  no  valves,  and  a^  the  valves  of  tbe  internal  ^saphenous  are 
nndereil  fimrtionles-i  bv  a  slight  dilatation  of  that  ve***!,  the 
dilated  conditit^n  of  the  veins  of  the  lower  It^  i*  due  to  the  press- 
ore  of  an  iinsupj)orte<l  cf>lunin  of  blood  extending  downward  from 
the  right  ^'uU-  of  tbe  hf<irt.  Interrupting  this  by  ligation  of  the 
Sii(ibei«<tu>  rai«s<'S  tbr  blfMxl  to  return  through  the  <lee|K'r  veins 
which  have  tho  suj)p>rt  of  the  surrttunding  muscles  and  removes 
the  pressure  from  the  sul)cutantH(»us  vi'ins  of  the  leg,  which  gradu- 
ally regain  their  tone  and  diminish  in  size.  This:  method  of 
tmitUH'nt  is  undoubtedly  efficacious  when  the  disea'^e  is  limited  t«i 
the  internal  saphenous  system,  and  in  the  early  siagt^s  of  tbe 
malady  Ix^fon*  tbe  walls  of  the  dilate<l  veins  have  Ix-come  perma- 
nently tbickenefJ.  In  all  other  castas  multiple  li^tion  and  excision 
alr»ne  or  rombin*»d  with  excision  of  a  small  .-et^tion  ttf  the  saphe- 
nous vein  high  up,  wilt  Im?  t'nund  most  servicejible.  Trt>atmeut  nf 
varicos*^  veins  by  injection  of  coagulating  agents  into  the  vein  or 
by  acupreHsure  pins  Is  not  to  l)e  recommended. 

Nsevns,  or  Venous  Angioda. 

Thin  affection  consist.-*  iu  a  mass  of  dilate<^l  capillaries  or  veins 
»*ituat«l   in  tbe  skin  or  subcutaneous  tissues.     The  diseajse  is  gen- 

rmlly  ciingfuitnl,  ulthougli  it  is  apt  to  spread  and  ii*  sometimes 
first  notirinl  jit  a  lattT  pcricMl  of  life.  When  tbe  disease  is  liniittHl 
to  (be  rapillarirs  it  appears  as  a  small  ntl  or  blue  disndoititinn 
of  the  skin  wliieh  disjijjjM'ars  on  pressure  and  ijuiekly  returns 
when  the  pr&ssure  is  remove*!.  Occasionally  large  areas  of  the 
hkiri  are  iuvfilvtHJ,  making  tbe  Rwalled  "jmrt-wine^'  or  *•  birtli 
marks,'*  If  tbe  smaller  veins  are  iu  vol  veil  tti  tbe  ]jr<KVss,  the 
diseaw  apjwars  as  an  elevated  soft  8p4ingy  mass  of  irregular  out^ 
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liiie,  of  bluish  or  purplit«h  tint,  ^impressible,  and  rendered  more 
pffY>miDent  if  oo  the  face  or  neck  bv  cn'ing,  coughing,  or  sneezing. 
Treatment. — When  possible,  e(>ni[ilete  excision  is  to  be  recom- 
mended in  the  brger  vencHLS  angioraata,  with  aiTt>t  of  bleeding 
and  prinian'  closure  of  the  wotiiul.  In  the  smaller  nani  the 
applicatjon  of  the  Paquelin  cautery  pnnt  or  i^f  re«l-hot  needles  will 
ollen  bring  about  a  cure.  Electrrjysis  has  been  successful  in 
small  angiomata  and  in  port- wine  mark?*  of  moderate  extent.  The 
mcchod  of  its  application  is  to  intnxluce  two  iii>ulatetl  n^n^lhs  into 
the  tumor  some  little  distance  apart  and  to  apply  thn>ii|:h  them 
the  galvanic  current  until  die  tissues  become  hanlened  and  white. 
Several  applications  are  often  necessary.  The  resulting  sc^r  is 
insignitieant.  Subcutaneous  cauteriziition  by  means  of  Blake's 
platinura-p< minted  cautery  needles,  which  are  thni.-t  iiit<i  the  tumor 
from  opposite  sides,  and  renderetl  re<l  hot  by  c<jutact  of  the  fwints, 
which  completes  the  electric  circuit ;  or  by  tl»e  subcutane<nis  in- 
jecdoo  of  boiling  water  a*5  recommended  by  Wyeth,- — is  l>eing 
laigely  employed  at  pres<Mit  and  promises  gtMwl  resuhs.  The  ust» 
of  the  jiubcutaneous  ligature  was  formerly  much  employed  in  the 
tRAtment  of  cutaneous  angiomata,  also  the  use  of  pure  nitric  acid. 
fioih  of  these  methods,  however,  have  been  practiciiliy  aljandoned. 


LIGATION  OF  ARTERIES  IN  CONTINTJITT. 

Ligation  of  arteries  in  continuity  is  require^l  for  the  control  of 
hemorrhage  when  the  bleeding  point  is  inaccessible  or  the  vessels 
dieeBfled.  It  is  also  required  to  arrest  the  flow  of  blfMKl  through 
an  aneurism,  or  as  a  prerim»nar\'  pro<i'<luri"  in  amputaticms  and 
other  major  ojjerations  when  hemorrhage  is  dithcult  to  c<jntnjl. 

The  instruments  required  for  this  o|x*nition  are  a  scalpel,  two 
toothed  forceps,  two  retractors,  an  aneurism -needle,  sciss<jrs,  artery- 
clamps,  neeilles,  and  a  neetlle-h*>l(ler. 

The  materials  used  for  lig-ature  are  ehnimicized  catgut,  chrorai- 
cbdl  kangaroo-tendon,  bmided  or  Hoss  silk. 

The  patient  should  be  placed  in  such  a  |N3sition  as  to  give  tln^ 
bfSBt  ejcpoeure  of  the  part,  the  arter\'  should  he  atvurately  l«x*at«tl 
lijr  anatomic  landmarks,  aud  the  tissues  divitltHl  laytr  by  layer 
nnttl  the  vessel  is  reache<J-  When  p«»ssil>le,  mnsrles,  ner\*es.  and 
vein^  should  be  retracted  rather  than  divided,  and  layers  of  fascia, 
intermuscalar  septa,  and  areolar  tissue  cut  rather  than  torn. 
Veins  which  cannot  be  retractetl  shouhl  be  dividetl  l>etween  two 
lig:itures.  When  the  sh<>}ith  of  tlw  artery  is  freely  expised,  it 
should  l>e  grasped  and  raised  in  a  transverse  fold  by  l\vr»  t4Mit!ied 
fiiroeps,  then  carefully  opened  by  scissors  or  the  point  of  the 
sealpely  the  bock  of  which  is  dire-cted  towanl  the  artery.     When 
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the  slifath  is  freely  (ifion  ttic  arti'ry  i«hoii]<l  Im^  s<*pnrated  ihnn  it 
and  the  aut'iirisni-nnxlle  (Fig.  88)  piLH^i{><l  anuind  tlie  vet^'l, 
threaded  with  the  ligiiture  and  eardully  withdniwa  (Fig.  HB). 
The  ligature  should  then  be  tied  snugly  with  a  reef  or  .surgeon^s 
knot,  the  fornuT  in  sujx^rficial  ve^^els,  tlie  hitter  when  the  vessel 
lies  deeply  and  wheti  aeeitiental  sli|i|iiiig  of  thu  knot  cannot  be 
readily  appreeiatCHl.  It  was  formerly  supjursed  that  the  ligature 
should  be  tied  with  sut!icieut  foree  to  rupture  the  inner  enat  id' 
the  vessel,  but  the  modem  view  is  that  equally  gtMxl  rt^ults  ejui 
be  obtiiintHl  by  simply  drawing  the  walls  tt>gether  without  nipt- 
ure  of  any  of  the  coats.     The  latter  raethml  is  less  likely  to  be 
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followed  by  secondary  hemorrhage.  Some  stirgeons  advise  double 
ligature  and  dividing  the  artery  lH."twwn  the  two  knots»  for  the 
reason  that  the  arteries  arc  elastic  tubes,  and  are  always,  under 
normal  ennditions,  subject  to  a  certain  amount  of  tension,  as 
shown  by  prompt  retraction  of  their  divided  ends  when  cut.  This 
tension  favitrs  rupture  of  the  vessel  at  a  iM>iut  weakened  by  the 
applicjition  fd*  a  ligature.  While  these  reasons  are  thei»n'ti(idly 
correct,  this  aocident  practically  never  occurs  iu  ast^ptic  wotmds 
when  onlinary  care  is  usetl  in  the  appliaition  of  a  ligature  to  a 
healthy  vessel.  After  the  ligature  is  tied  and  eut  the  wound 
should  be  closed  in  the  usual  manner  and  an  aseptic  dressing 
applie<l.  When  the  main  arterial  trunk  of  a  limb  has  been 
ligatcil^  the  extremity  should  lie  wrapjxnl  in  cotton-wool  and 
slightly  elevati^l  to  favor  return  venous  circulation. 
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A  gomrl  deal  has  been  written  in  the  older  text-books  about  tlie 
introduction  of  the  aneurisim-neetUe— that  it  >hould  always  be 
carried  around  the  arten*  in  a  dire<*ti*>n  away  fmni  the  nifist  ini- 
pmitant  neighboring  structure.  The  rule  is  a  good  one,  and  shuuld 
be  followeti  under  ortliuarv  ciix^unistanees  ;  but  many  other  f ac- 
tors may  influence  the  surgeon  at  the  time  of  operation.  In  clean, 
dry  wounds  in  which  the  structures  are  friH-ly  ex|«»sed,  it  makes 
little  or  no  difference  in  which  direction  the  needle  is  passed. 

It  is  well  to  reniemlHT  that  all  the  arteries  of  the  upper  ex- 
tremity and  all  below  the  knee  in  the  lower  extremity  are  ae<x>ni- 
panied  by  two  veins,  known  as  venje  coniites.  The  arteries*  of 
ibe  head  and  neck,  except  the  lingual,  tlie  arteries  uf  the  tlut:h, 
and  most  of  the  arteries  supplying  the  thoracic  and  alKluminal 
viscera,  have  a  single  accompanying  vein.  Ab«>ve  the  diaphnigin 
all  important  venous  trunks  which  accHmpiny  the  a^te^ie^,  when 
OiA  in  the  same  plane,  lie  ab«ive  the  arteries  ;  Inflow  the  diajihnigm 
the  veins  not  lying  in  the  same  plane  lie  below  the  arteries  except 
the  renal. 

The  izmomlxiate  artery  is  exposed  by  an  incision  along  the  inner 
bolder  of  the  lower  third  of  the  ster nomas ti>id  muM'le,  extending 
ooe  inch  lx4ow  the  stemiwlavicuhir  articulation.  The  superficial 
ikacia  and  platysma  are  divided,  and  the  anteri(»r  jugular  vein 
secured  between  two  ligatures  an*!  cut.  The  dwp  <vrvic4il  fa>-cia 
is  split  and  the  attachments  of  the  steniomasttdd,  sternohyoid,  and 
sternothyroid  muscles  ]iartly  dividtnl,  the  former  drawn  outward 
and  tlie  two  latter  inward  by  retractors.  The  sheath  of  ttie 
common  carotid  is  opened  and  the  arter\'  followed  downwanl  until 
the  trunk  of  the  innominate  is  reached.  If  the  bifurcation  is  h>w, 
it  will  be  necessary  to  resect  a  portion  nf  ttie  stermitn  and  the 
slernal  extremity  of  the  chivicle,  to  secure  enough  space  to  apply 
the  ligature  successfully.  The  innominate  vein  lies  to  the  outer 
side  and  above  the  artery.  Care  should  l>e  taken  in  passing  the 
aneurism  needle  to  avoid  the  vagus  nerve  and  pleura,  which  also 
lie  to  the  outer  side  of  the  arterA*. 

The  commoii  carotid  artery  is  e\iw»sc<i  by  an  incision  along  the 
inner  Ixirderof  the  sternomastoi*!  mtisele  on  a  line  extending  from 
the  sternoclavicular  articulation  to  a  point  midway  between  the 
angle  of  the  jaw  and  the  tip  of  the  mastoid  process.  The  incision 
should  extend  fi*om  a  p>int  opjM>site  ilic  up|>er  Ix^rder  of  the  thy- 
roid cartilage  to  a  point  just  above  the  sternoclavicular  joint,  and 
should  divide  the  skin,  superficial  fascia,  platysma,  and  deep  fas- 
cia. A  vein  passing  from  the  anterior  jugular  t<>  the  tempom- 
fiucial  vein  will  be  divided  ;  also  the  sternoniastoid  branch  of  the 
superior  thyroid  artery.  The  stcnnnnast«ii«I  inus<>lc  is  retracted 
otitwanl  with  the  internal  jugular  vein  ;  the  anterior  belly  of  the 
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HQiob^roid  mix^Je  ctobbct  tfae  incMioo  aboat  tt«  mitldle,  pa^iog 
fitini  above  f>bliqciely  duvrnward  and  outward.  The  arten-  may 
be  tied  either  above  or  Jn-low  this  ma^cle.  It  is  easily  rucognized 
hf  tte  pukation,  and  ai2M>  by  it<i  rehitir»u  to  the  carotiti  tubercle  on 
toe  tnuuverse  prtxearf  of  the  !<ixtlj  cer\'ical  vertebra.  The  arten- 
liefi  jii«st  abfjve  thi^  tubercle  at  the  pr>int  where  it  i»  covered  by  the 
omohyoid  muscle.  By  retracting  the  stenK>hyoi<l  and  sternothy- 
roid niUM'leH  inward  and  the  omohyoid  upward,  the  sjheath  of  the 
▼eMel  will  be  exp«»«ed  in  the  triaiu/fe  of  neeesn/jf ;  by  retracting 
the  omohyoid  downward  and  inward  the  opper  p^jrtion  may  be 
reached  in  tlie  triangle  of  eletiion.  A*  the  descendens  noni  nerve 
lie»  on  till*  anterior  wall  of  the  sheath,  this  should  l»e  opened  on 
the  inner  gi«le.  If  the  needle  is  passed  around  the  artery  iriOdn 
tli»*  Hhi'sitl),  there  ii*  no  danger  of  including  the  vagus,  which  lies 
Ix'hiinJ  it. 

Tlu"  external  caxotid  artery  Is  expired  by  a  continuation 
ujnvrinl  of  this  same  incisirm.  The  artcrt*  l)ejrins  at  the  hitiirration 
of  tilt'  coinriMJri  «irotid  o|i(KM?ite  the  upper  l>order  of  the  thyroid 
carlilage,  and  rrids  hy  division  into  the  internal  nuixillary  and 
t«'m|xfnil,  within  tho  fKinftid  gland.  It  is  crossed  by  the  i*uperior 
thyrnii!,  lin}^ii:il,  mid  toiiijMtrolaciiil  vt-iiis,  by  the  hypoghjssal  nerve 
and  tW'  digtistrie  muscle.  It  is  recognize*!  by  its  nunieivms 
hrancho.  It  i.s  easily  cxjmksihI  and  ligatal  just  almve  the  origin 
of  the  siij)erior  thyroid  branch  at  a  p>ii)t  oppo^ite  the  great  ci»rnu 
of  {\u-  hyoid  lutnt*. 

The  internal  carotid  artery  is  expased  by  the  same  incision  atJ 
the  ex  tenia  1  canititl.  It  li<'S  lx*hind  and  a  little  to  the  *  inter  side 
e»f  the  external  cjinttiil  and  can  Ix-  bnmght  into  view  by  <lr.iwing 
the  external  well  imvartl.      It  has  no  liranehes. 

The  superior  thyroid,  lingual,  facial,  and  occipital  may  all 

\h'  exfM>se<l  and  H^^itetl  near  their  origins  from  tlie  external  canrtid 
tliroiigh  this  ineisioiK  'V\w  lingual  is  often  ligate<I  after  it  {kls^^s 
iH'iieath  the  hyoghis^ns  muscle;  hy  exposing  this  muscle  hy  re- 
tnn-ting  ihe  Mihniiixillary  glaiul  it[>\viinl  and  sepaniting  its  fibres 
tlie  artery  will  hv  found  mi<hvay  ln'twe^-n  the  hyjvoghissal  nerve 
and  digststric  tendon,  rurniitjg  inward  jmcallel  with  the  nerve. 
The  ffwial  arter}'  may  also  be  exjxtsed  and  lied  as  it  crosses  the 
IttWfT  border  of  the  jaw  just  in  front  rtf  tfie  masseter  muscle.  A 
slirtrt  hnriztuital  incision,  including  the  skin,  fascia,  and  plat^'sma, 
will  expose  the  artery  and  vein. 

The  temporal  artery  may  lie  exjMisc^l  as  it  cmsses  th<^  ZA-goma 
just  in  front  of  the  external  auditon.^  meatus.  It  lies  beneath  the 
skin  and  fascia,  and  is  in  relation  to  the  auriculotempinil  nerve, 
wliieh  shniihl  l>e  reeognize<l  and  avoided  in  passing  the  ligjiture, 

Tlie  subclavian  artery  can  Iw  safely  exposed  and  ligjtctl  in  its 
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third 


that  part  which 


from  the  outer  bonier  of 


portion 
the  scalenus  anticus  muscle  to  the  hiwer  Iwinkr  of  the  first  rib. 
The  patient  should  lie  on  his  back  ou  the  table  with  a  r^and-bjig 
under  the  shoulder ;  the  head  t^huuld  be  turneil  lo  the  opposite  side 
and  the  arm  drawn  well  downwanl.  A  horizontal  incision  three 
tBebes  in  length  should  Ik*  made  over  the  clavicle,  after  drawing 
tbe  akin  well  downward  to  avoid  the  external  ju^iular  vtiii.  When 
the  skin  is  relaxetl  the  incision  will  api)ear  lialf  an  inch  or  more 
aho\*e  the  bone.  The  superficial  fascia,  platysma,  and  one  or  two 
9ii)«erficial  veins  will  be  divided,  also  the  deep  fascia-  If  the  space 
between  the  tmpezius  and  sternoniastoid  muscles  is  too  narrow, 
these  should  be  partly  dividetl  at  their  attaehnieut  to  the  clavicle 
and  well  retracted.  The  external  jugular  vein,  and  i>ccasionally 
other  large  branches,  shoukl  be  carefidly  retracted  or  dividwl 
hvtween  two  ligatures,  the  omohyoid  muscle  ]c»e;itetl  and  drawn 
upwanl.  The  arterv*  can  be  recognized  by  its  pulsation,  jiassing 
outward  from  behind  the  scalenus  anticus  muscle,  lying  on  the 
scalenus  medius  and  first  rib.  The  subclavian  vein  lies  in  front 
and  below,  the  brachial  pIe.TUS  above  and  to  the  outer  side.  These 
structures  a n<l  the  pleura  should  l>e  avoide^l  in  [«issing  the  necnlle. 

The  vertebral  artery  nmy  l>e  exposed  by  an  iiicisioi)  along  the 
posterior  br>rder  of  the  lower  half  of  the  st<Tnoniastoid  muscle. 
This  incision  includes  the  skin,  superficial  fitricia,  platj'sma,  and 
de»*p  fascia.  The  sternomastoid  is  n?tracte<l  inward,  the  scalenus 
anttcos  muscle  recognize«l,  and  the  speice  In-tween  it  and  the  longus 
colli  muscle  clean^l.  The  artery  lies  just  l>elttw  the  transverse 
proeess  of  the  sixth  vertebra.  The  vein  lies  anteriorly  and  should 
be  letiacted.  The  ligsiture  occasionally  inchules  S4imc  fibn's  of 
tbe  wmpathetic^  which  would  \k'  indicated  by  a  subsefpient  con- 
traction of  the  pupil. 

The  inferior  thyroid  artery  may  be  exposed  through  the  in- 
ctsion  for  ligature  of  the  common  carotid  in  the  triangle  of  necessiiif. 
After  the  cart»tid  sheath  is  exjjosed,  it  is  retracted  outwanl  with 
the  stemomiistoid  muscle,  the  sternohyoid  and  sternotbyrf>id 
muscles  and  the  thyroid  gland  an:*  drawn  well  inwanl,  and  on  the 
floor  of  the  space  thus  fonne<l  the  inferior  thymid  arterA-  will  be 
seen  passing  inward  just  below  the  transverse  process  of  the  sixth 
cervical  vertebra.  It  should  Ije  ligated  as  far  outwanl  as  possible, 
to  avoid  the  recurrent  laryngeal  nerve. 

The  axillary  artery  may  be  ligate<l  in  its  first  and  third  jwr- 
ttood.  The  first  part  is  exp«jsed  by  an  incision,  horiztjntal  or  .-lightly 
carved  upward,  ju«t  below  the  clavicle  from  the  inner  Ixmler  of 
the  deltoid  to  a  |x»int  netir  the  sternoclavicular  articulaii'in.  The 
davtc^ilar  fibres  of  the  pectoralis  major  are  dividetl  and  the  tendon 
of  (be  pectoralis  minor  exposed.  The  costocoracoid  membrane  is 
11 
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next  divided  and  the  acromial  thoracic  arten*  and  the  cephalic  vein 
followed  downward  to  their  junction  witJi  the  main  trunks.  The 
artery  eiui  be  iveognized  by  its  pnlsatiou  and  by  iis  j>osiilou  Ix-htw 
the  corcls  of  the  bnichial  plexus  and  above  the  vein. 

The  thirfl  portion  of  the  artery  is  exjioswl  in  the  axilla.  The 
arm  is  held  at  a  right  angle  with  the  IwmIv  and  an  incision  three 
ini'hes  in  length  is  made  along  the  course  oi'  the  artery,  whicSi  can 
be  easily  locate<I  by  iu  pulsatiotis.  Division  of  the  skin  and  fascia 
will  expo.«e  the  vein,  which  lies  above  and  to  the  inner  side  of  the 
artery.  The  ulnar  and  internal  eutane<ius  nerves  lie  to  the  inner 
side  below  the  vein^  the  musculocutaneous  to  the  outer  side,  and 
the  median  just  alxtve  the  artery.  These  shotdd  lie  retnieted,  the 
vena;  e<jmites  se{>amted  from  the  artery,  and  a  ligature  applied 
below  the  origin  of  the  eireumilex  bnuiehes. 

The  brachial  artery  lies  just  iK'nt^ath  the  skin  and  fascia  along 
the  inner  l)ortler  of  tlie  l)ieeps  muscle,  corresponding  with  a  line 
dra%vn  from  tbc  junction  of  tlie  anteriftr  and  middle  thirds  of  the 
outlet  of  the  axilla  to  the  middle  of  the  l)cnd  of  the  ellmw.  The 
vessel  is  expjsed  in  the  middle  of  the  arm  by  an  incision  along 
the  inner  border  ut'  the  biee[)s  muscle,  dividing  the  skin  and  iascia. 
The  artery  is  easily  recognizetl  by  its  pulsatiitns.  The  nuHlian 
nerve  lies  ujion  the  artery  and  should  be  retracted.  The  sheath 
is  next  opened  and  the  ligatUR*  plact*d  about  the  vessel,  rare  being 
taken  to  avoid  the  xem^  eomites.  At  the  lH.*nd  tif  the  elbi>w  the 
artery  c;in  \'>e  wjsily  exposed  by  a  short  oblifjue  incision  along  tlie 
inner  side  of  the  biceps  tendon  |xindle!  with  the  metlian  basilic 
vein.  The  l>icipital  fascia  is  divided  and  the  arterj'with  its  vena^ 
Cfvniites  exjw)se<l. 

The  radial  artery  may  be  exposed  at  any  part  of  its  eourt^e  in 
the  fnreann,  or  in  the  fahatif^re  between  the  extensor  tendons  of 
the  thumb.  The  line  of  the  artery*  extends  from  the  middle  of 
the  bend  of  the  elbow  to  a  point  midway  between  the  tendons  of 
the  flexor  carpi  radialis  and  the  patmaris  longns  at  the  wrist.  In 
the  middle  and  njiper  |Mxrt  of  the  ft>r«irni  tlie  artery  is  reachtHl  l>y 
an  incision  ahmg  the  Vmo  of  the  vessel.  After  division  iif  tlie 
skin  and  fascia  tjjc  inner  border  of  the  supinator  longus  muscle  is 
found  and  rctnicte<l  outward.  This  exposes  the  vessel  and  its 
veme  eomites.  The  radial  nerve  lies  to  the  outer  si^le  •>!'  the 
arter\\  In  the  lower  thir<l  of  the  fi>rearm  the  ai"t<"r\'  lie>  betwwn 
the  tendons  of  the  supinator  longus  anil  flexor  caqii  radialis,  and 
may  Ix*  easily  ivacht-tl  l>y  an  incision  which  cxjioses  these  structures. 
In  the  talwiti^re  the  artery  may  be  exposed  by  an  oblitpie  incision 
in  the  triangular  spice  betw*vn  the  extensor  tendons  of  the  tbnnvb. 
A  su|>erficial  vein  is  encountered  wliich  may  1k'  retnietetl  or  divided. 
The  arterj'  liejs  immediately  below  the  deep  fascia. 
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The  ulnar  artery  can  be  exposed  at  the  bifurcation  of  the  brachial 
by  an  oblique  incision  just  below  the  bend  of  the  elbow  along  the 
upper  border  of  the  pronator  radii  teres  muscle  and  retracting  the 
mttscle  inward.  The  arten'  is  reached  by  follo\dng  the  brachial 
downward-  In  the  middle  of  the  forearm  the  artery-  lie*;  Ix^ne^ith  a 
lioe  extending  from  the  tip  of  the  internal  condyle  to  the  outer  side 
of  tbe  pisiform  bone.  An  inci-sion  Is  made  along  thi?i  line  dividing 
tbe  skin  and  superficial  fascia.  The  white  line  of  the  iniermus- 
«alar  septum  between  the  flexor  carpi  uluaris  and  the  tlexor 
flublunis  digitnnim  is  fount!  and  the  inoscles  se|xiniteil.  The 
arterv  with  the  accompanying  veute  comites  will  be  found  at  the 
bottom  of  the  wound.  The  ulnar  nerve  lies  to  the  inner  side  of 
the  arterr.  Above  the  wrist  the  arten^  is  easily  reached  by  an 
ineision  along  the  same  line,  just  to  the  outer  side  of  the  tendon 
of  the  flexor  carpi  ulnaris.  AIUt  the  dwp  fasci:i  is  incised  and 
tbe  tendon  of  the  ulnar  flexor  drawn  inward,  the  artery  is  easily 
found  and  ligated.  The  ulnar  nerve  lies  to  tbe  ulnar  aide  of 
the  artery. 

The  abdominal  aorta  has  been  ligated  on  several  occasions  for 
hemorrhage  or  aneurisms  of  its  lower  segment  or  of  the  iliac 
arteries.  Although  no  case  lias  up  to  the  present  time  recovered 
from  the  operation,  the  procedure  Ls  still  regarded  by  surgeons  as 
a  jastifiable  experiment  in  eertiiin  «is<;\s.  The  vessel  may  \ye 
reached  by  two  routes,  the  abdominal  and  die  retrr)|)eritoneal  or 
kunbar.  The  former  is  to  be  preferred,  not  oidy  on  iic<^innt  of 
the  ease  of  its  peformance,  but  also  for  the  reason  that  the  latter 
is  aasociated  with  grave  (Linger  of  sloughing  of  the  colon  from 
accidental  injur\"  to  the  branches  of  the  inferior  mesenteric  arterA\ 
An  incision  is  made  just  to  the  left  of  the  me<Iian  line  op|)osite 
the  point  selected  for  the  ligature  and  the  al^loniinal  c;ivity  freely 
opened.  Tbe  small  intestines  are  drawn  aside  and  retained  by 
gttoze  pods.  The  vessel  is  recognized  by  it«  size  and  pulsations. 
Tbe  parietal  peritoneum  is  divjde«l  and  the  aneurL*m  needle  passed 
around  the  arterj'  in  such  a  manner  as  to  avoid  injuring  the  sym- 
pathetic plexus  which  surrounds  the  vessel.  Floss  silk  or  flat 
kangaroo-tendon  should  lie  used  for  the  ligature,  and  the  knot 
ahotild  be  drawn  with  only  sufficient  force  to  cause  arrest  of 
tba  6ow  of  blo^jd,  and  not  to  injure  the  vessel -walls.  In  cast?  of 
aaenrisni  a  temporary  ligatun*  is  iiidit^t^**!,  and  is  n«»t  necesssirily 
drawn  gofficiently  tight  to  occlude  the  lumen  of  the  vessel  com- 
pletely. 

The  conunon  iliac  artery  may  be  reached  by  a  transperitoneal 
incision  thmugh  the  merlian  line  or  along  the  outer  lionier  of  the 
rectxi9  muscle.  The  intestines  are  packe*l  aside  jmil  the  vessel 
cgbnly  recognized  by  it«  pulsation.     In  dividing  the  peritoneum 
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over  the  vessel  care  should  be  taken  to  avoid  wounding  the 
ureter,  which  crosses  the  vessel  near  its  bifurcation.  The  iliac 
vein  lies  below  and  to  the  right  of  the  arten*.  The  Trendelen- 
burg posture  is  to  be  reoommended  in  this  operation.  The  opera- 
tion generally  employed  to  expose  this  \'es5el  i.s  by  the  curved 
inguinal  incisifm  of  Mott  for  t'XfH>sing  the  iliac  ve^i<*els.  This 
incii^ion  Ix^gins  one  inch  aljove  the  tvntre  of  PoujMirt''s  ligament, 
and  i.s  currr<tl  upward  and  outward  in  a  curved  direction,  keeping 
al»ut  one  inch  to  the  inner  si<k'  of  the  ligament  and  the  anterior 
superior  f^pinous  pi-ocess  of  the  ilium,  then  <^irried  upwaixl  and 
slightly  inwanl  towiuxl  tlie  uinhilieus.  The  incision  is  alxmt 
eight  inches  in  length,  and  is  cjirried  down%varti  through  tlie 
varitnis  muscular  layers  and  transversalis  fascia  until  the  snU- 
serous  fat  is  rcachtHl.  The  |>critoucum  is  then  carefully  septinited 
from  the  iliac  muscle  and  relnLctc<l  towani  the  mtilian  line  until 
the  psoas  nniscle  and  iliac  vessels  are  freely  exp<tse<l.  The  ureter 
is  generally  raisetl  fn>m  the  vessel  with  the  peritoneum.  By  re- 
tnicting  the  ctlges  of  the  wound  a  good  view  f>f  the  common  and 
external  iliac  vessels  can  be  obtained,  and  a  ligature  Ciin  be 
applie<l  at  any  point. 

The  internal  iliac  artery  is  reached  best  by  means  of  a  trans- 
peritoneal mcilian  incision  below  the  umbilicus,  the  patient  l>eing 
in  the  Trendelenburg  jiosition.  The  arter\*  can  be  recognized  by 
tmciug  it  *ln\vnvvanl  frnm  tlie  common  iliac.  Care  should  lie 
taken  t<»  avoid  wountling  the  ureter  and  the  accompanying  veiu. 

The  external  iliac  artery  can  be  exjmsed  liy  tlie  transj>eritoneaI 
operation  or  by  the  incision  of  Coo|>er,  which  is  pmctically  the 
same  as  the  Io\v<t  four  inches  of  the  Mott  inct>ion  descrilxHl  above 
for  the  common  iliac  arteiy.  When  the  jn'ritoiienni  is  retmctetl, 
the  artery  is  seen  lyiag  upon  the  inner  border  of  the  psoas  raiiscle. 
The  vein  lies  in  the  inner  side  of  the  arter}',  and  the  anterior 
crural  nerve  to  the  outer  side,  the  genitocriu*al  on  the  vessel. 
High  up  it  is  crosse<l  by  the  vas  deferens,  and  occjisionally  by  the 
ureter.  The  writer  has  exposetl  the  artery  for  temjMirari*  cH>m- 
pression  on  seveml  occtisicjus  by  the  intermuscular  method,  follow- 
ing the  McBuruey  procelure  for  internal  apjx'ndwtomy  until  the 
IX'ritoneura  is  reaclxHi,  then  stripping  it  from  the  iliac  nuisclc  as 
in  the  (\mijxt  operatifui.  The  artery  can  be  ex|M>sed  by  this 
metlnxl  throughout  its  entire  extent  anri  can  Ix*  easily  ligjited, 
Arter  ligation  the  tissues  fall  together,  and  it  is  <inly  necessary  to 
unite  the  aponeurosis  of  the  external  oblique  and  the  skin. 

The  gluteal  artery  may  be  exjMiseil  by  an  incision  on  a  line 
passing  from  tlie  prtsterior  su]icrior  st>inous  pHXTSs  of  the  ilinm 
to  the  great  troclianter.  The  artery  emerges  from  the  sciatic 
notch  above  the  pyriforrais  muscle  opposite  the  junction  of  the 
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rith  the  middle  third  of  tliis  line.  The  fibres  of  the  ^lu- 
teias  maximum  and  medius  sboidd  be  separated  and  well  retracted. 
The  ghiteal  ner\*e  lies  below  the  artery. 

The  sciatic  artery  emerges  from  the  pehHs  below  the  pvriformis 
nomscJe  with  the  .sciatic  nerve  and  internal  jxidio  arter}',  at  a  |K»int 
oppor^ite  the  junction  of  the  lower  and  middle  thirds  of  a  line 
dnwn  from  the  posterior  iiuf)erior  spinous  pn>co^f  tu  the  tuborfh?ity 
of  the  ischium.  It  can  be  ex{X>aed  bv  a  fteqK  udicular  or  oblique 
inci^on. 

The  common  femoral  artery  i^  only  alx)ut  <tuc  and  one-half 
inche:^  in  length-  It.s  p«<;:-ilii>n  and  that  nf  the  Miperficiiil  femoral 
may  be  indicated  by  a  line  drawn  from  a  p^tint  on  Poupart's  liga- 
ment midway  betiieen  the  anterior  superior  spinous  pr<>ees.-i  and 
the  symph\*«u«  |)ubis  to  the  adductor  tubercle  on  the  inner  amdyle 
of  the  femur.  The  incision  should  be  made  along  the  line  begin- 
niliirhalf  an  inch  above  Poupart's  ligament  and  extending  ihree 
inches  lielow  that  jioint.  The  superficial  veins  should  be  re- 
tracted or  divide*!,  the  deep  fascia  opened,  the  artery  recognized 
by  its  pulsations,  the  sheath  ineise<l  and  the  needle  jiassed  away 
from  the  v»in,  whioli  lies  to  the  inner  side  of  the  artery. 

The  superficial  femoral  artery  in  Scarpa's  triangle  is  exprvsed 
by  a  similar  incision  carried  further  downward,  and  ligated  in  the 
flune  manner.  The  sii|)erfic4al  femoral  arterv  in  Hunter's  canal 
is  exposed  by  an  incision  three  tir  f«tur  inches  in  length  along  the 
fine  of  the  arter\-  in  the  middle  thini  of  the  thigh.  The  deep 
fitfcia  is  incbied  and  the  sartorios  muscle  rectignized  and  retracted 
invrard.  The  roof  of  the  aponeurotic  canal  is  exposed  by  this 
fetadioil  and  is  opened  on  a  director.  The  artery*  is  easily  felt 
and  MfMirated  fn>m  the  vein,  which  lies  behind  and  to  the  miter 
side  of  it.  The  long  saphenous  ner\'e  crosses  the  artery  from 
without  inward. 

The  popliteal  artery  may  be  exposed  by  an  incision  along  a  line 
drawn  from  a  point  just  inside  the  inner  hamstring  above,  to  the 
mifldle  of  the  lower  part  of  the  poplitejd  s|iace  below.  The  skin, 
sQperiicial,  and  deep  fascia?  are  divided,  and  the  arter\'  rec«»gnized 
by  its  pulsations.  If  ligation  is  to  Im'  |>erfomnxl  in  the  uppT 
part  of  the  space,  the  nerve  and  vein  will  Ije  f<nmd  to  the  outer 
side  of  the  artery,  and  shoidd  Ix^  drawn  outwanl.  If  the  lower 
portion  of  the  arter>*  is  to  be  ligate<l.  the  nerve  and  vein  will  lie 
Ibnnd  to  the  inner  side  of  the  artery,  and  sh'inld  Im?  retractt<l  iu- 
wanL  In  this  o|>eration  the  extemal  siiphenous  vein,  the  external 
saphenous  nerve,  the  plantaris  muscle,  and  the  sural  arteries  will 
be  ex|i»^se<l  and  mu-t  Ik:*  avoided. 

The  anterior  tibial  artery  may  be  exposed  in  any  part  of  \U 
course  by  an  incision  along  a  line  drawn  from  a  point  midway 
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betM'een  the  head  of  the  fibula  aud  tiiberoi«it7  of  the  tibia  to  a 
point  opposite  the  middle  of  ilte  front  of  the  ankle.  The  ineisioii 
shoidd  divide  the  s^kin,  sm)erfieial  fa.-cia,  and  deep  fascia.  The 
line  of  diviiiiou  between  tlie  tibialis  autifus  and  extentJor  pmprius 
pollicis  .should  be  recognized  and  the  two  mujrcles  s-eparated  and 
held  well  ajwirt.  The  artery  will  be  found  at  the  Imttitni  of  the 
space  thus  formed,  lying  *m  the  intero.<!?eoas  niendirane.  The 
nerve  lies  to  tlie  outer  iiide  of  the  arterv'.  In  the  upjier  third  of 
the  leg  the  white  line  between  the  two  mnscles  may  not  l>e  dis- 
tinctly seen.  h\  this  case  a  small  arterial  bnineh  may  s^^mnetimes 
be  found  between  the  two  muscles,  which  will  serve  as  a  guide. 
The  intemiuscular  se]itum  lies  from  three-Htjuarters  to  oue  inch 
from  the  crest  of  the  tibia. 

The  posterior  tibial  artery  follow.*  a  line  drawn  from  the  oiiddle 
of  the  lower  fKirt  of  the  popliteal  space  to  a  |M«iut  midway  bctwe<.>n 
tJie  tcndo  Aehillis  and  the  internal  niallecthis.  It  can  be  ligated 
in  the  middle  of  the  leg  through  an  hicision  a  fingei'^s  breadth 
behind  the  inner  border  of  the  tibia.  This  should  expose  the 
long  sjipbeuouM  vein  and  nerve,  which  should  U*  retractcfl.  The 
deep  fascia  is  next  split  and  the  edge  of  the  gastrocnemius  muscle 
drawn  a>ide.  The  tibial  attachment  of  the  stjleus  is  reciignized 
and  divided  at  a  jjoint  half  an  inch  from  the  bone.  Beneath  this 
the  vessels  and  nerve  will  be  found  enclosetl  in  a  process  of  the  deep 
fiiscia  lying  on  the  flexor  digitorum  lougus  muscle.  The  nerve  lies 
to  the  outer  side  ui'  the  artery.  The  artery  is  exiwsetl  at  the  ankle 
by  a  semilunar  incision  midway  between  the  tend/*  Aehillis  aud  the 
internal  malleolug,  following  the  curve  of  the  latter.  The  artery 
16  superficial  in  this  {>c)sition,  and  lies  just  beneath  the  deep  fascia. 
The  nerve  is  external  to  the  ve??sel.  Care  should  Iw  taken  to  avoid 
opening  the  teudoii-sheaths. 

The  peroneal  artery  may  be  exposetl  by  an  incision  along  the 
posterior  loonier  of  the  fibula,  dividing  the  skin  and  fascia,  retract- 
ing the  gastrocnemius  muscle,  and  incising  (he  tibial  attachment 
of  the  solcus.  The  arterj-  lies  uear  the  filmla  just  beneath  the 
deep  fascia. 

The  dorsalis  pedis  artery  is  expfK'^e<l  by  an  ineisiou  along  a 
line  drawn  from  the  centre  of  the  front  ttf  the  ankle  to  the  up|>er 
part  of  the  first  intcrosscmus  s|Kiee.  The  vessel  lies  lietwii^eu  the 
tendons  of  the  extens^)r  projirius  poUicis  au<l  extensor  longus 
digitorum,  aod  sometimes  is  covered  by  the  extensor  brevis  digi- 
tortun. 


CHAPTER   XI. 


INJUBIES  AND  DISEASES  OF  THE  LYMPHATIC  SYSTEM. 


mJUEIBS  OF  THE  LYMPH-CHANNELS. 


kAs  lymphatics  are  present  in  every  orgati  and  tissiuo  of  the  b<xly, 
Hpiy  wound,  cut,  or  severe  et>ntusion  must  necessfirily  tx*  ai^st*- 
ciated  with  injury  to  8ome  lympbatif  structure.  Unle-^s  the  injury 
involve*  the  largest  and  most  im|Kjrtiint  lymph-ve^stLs,  however, 
little  or  no  disturbance  resultii,  aud  no  siKH'ial  treatment  is  required, 
lojuried  of  the  thoracic  duct  or  its  larger  mesenteric  branches 
(luctealfi)  may  result  from  severe  traumata,  aa  fractures  of  the 
flptne,  severe  crushes  or  contusions  of  the  thorax  and  aWomen. 
These  injuries  are  not  intmjueiitiy  fatiil  fnnu  failure  of  a  large 
amount  of  the  nutritive  product^s  of  digestion  to  reach  the  blt»od. 
lo  such  cases  tlie  chyle  ct>llects  in  tJie  abdomen,  pleura,  or  in  the 
RtTDperitoneal  or  retropleund  connective  tissue,  formitig  chijtous 
OKsHfif,  chvlothorar^  or  large  retr<;)^ieritoneal  collections  of  chylous 
fluid,  which  may  become  infecte<l,  hun-ow,  and  point  in  the  groin 
or  in  other  remote  situations.  Acciilental  injuries  of  the  thoracic 
dnct  at  or  near  its  terminal  delta  in  the  neck  liave  ixrasionatly 
oecnTfed  as  the  result  of  surgical  procetiun^s.  The  ^Kithognomonic 
sfmpCom  of  this  mjurv  is  the  sudden  flooding  of  tlie  wound  with 
a  milky  fluid,  which  issues  from  the  r^ion  of  the  junction  of  the 
dee])  jugular  and  subcLivian  veins. 

Tlic  treatment  of  chylous  ascites  or  chylothorax  has  up  to  the 
present  time  been  simply  the  employment  of  means  Ut  remove  the 
fluid  from  these  cavities  to  overc<jmc  the  untoward  effects  of  press- 
Itre.  In  several  instances  this  has  eventually  lM>en  follow tnl  by  a 
enre.  Laparotomy  with  a  view  to  locating  and  HX'uring  the  leak- 
ing vewtel  would  be  indicated  in  a  case  of  chylous  ascites  which 
persisted  after  one  or  more  tappings.  In  accitlcotal  wounds  of 
the  oenical  portion  of  the  thonicic  duct  the  leaking  point  should 
accurately  be  located,  clampe<l  and  ligatetl,  and  the  wound  closeti 
in  the  usual  manner.  In  the  majority  of  instances  in  which  this 
plan  has  l^een  carried  out  no  untoManl  results  have  followed,  prob- 
ably for  the  reason  that  only  one  of  the  several  terminal  branches 
of  the  duct  was  injured  ;  or,  if  the  main  duct  was  ligated,  the 
Bnastomoeing  channels  which  are  usually  present  between  the  duct 
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and  the  upper  two  or  tbr(>e  intercostal  veins  suksfquently  dilated 
ami  ciirriod  on  tlic  circulation. 


DISEASES  OF  THE  LyMPH-CHAITNELS  AND  LYMPH-NODES. 

Lymphangitis ;  Lyiaphadenitis. 

A  t-ertaiu  amount  of  lymphangitis  h  pro.sc-iit  iu  the  neigh- 
borbo^jd  of  all  infected  wounds,  and  ct^lulitij?,  and  has  been  de- 
scrilx'd  in  Cbupter  IX.  As  the  function  of  the  lyntph-nodes  is 
to  arrest  infeetious  matter  carried  upward  throu^li  the  lymph- 
channels  toward  the  blood,  and  to  hold  tbij*  jioi^onouji  material 
until  the  local  prooe.ss  has  subsided  or  until  the  bbx)d  is  capable 
of  neutralizing  or  eliminating  it,  the  nrnles  become  enlarged,  ten- 
der, and  often  acutely  iuHanied  during  the  progress  of  a  septic 
inHammation  in  the  region  drained  by  their  atierent  channels. 
Certain  forms  of  infection  liavc  apparently  little  tendency  to  cause 
inflammation  in  tire  lymphatic  vessels  or  node« ;  while  others,  as 
those  due  to  tlie  streptoc«iccns  group  of  micro-organisms,  attack  at 
once  the  lymphatic  structures,  sj>read  rapidly  along  the  channels, 
and  cause  early  enlargement  of  the  ntdes. 

The  symptomfl  of  lymphangitis  are  pain,  tenderness,  and  the 
presence  *>f^  lines  or  patches  of  redness  and  ccdema  cje tending  up- 
ward along  the  chief  lymjih-vessels  toward  the  trunk.  The  lymph- 
mxles  along  the  c<turse  of  these  vessels  enlarge,  lieetmie  tender  to 
the  tf>ueh,  and  may  be  surrounded  by  an  area  of  redness  and 
oedema  of  the  skin  and  cellular  tissue.  With  these  local  symp- 
toms there  is  generally  considerable  systemic  reaction,  evidenced 
by  chills,  fever,  h«idache,  general  malaise,  ami  more  or  less  pros- 
tration. In  the  milder  cases  these  symptoms  rapidly  subside  as 
8t>on  as  the  original  source  of  the  infection  is  removed  and  sec- 
ondarily infcctetl  areas  are  opened  and  drained.  In  the  severer 
cases,  when  the  original  infection  is  a  virulent  one,  as  an  autopsy 
or  other  |>oisoned  woutid  of  the  tingt*r,  the  general  symptoms  may 
precede  by  several  hours  the  local  manifestations,  and  a  high  grade 
of  septic  intoxication  or  even  true  septica?mia  may  develop.  Ex- 
tensive and  often  mnltij>le  areas  of  suppuratitm  follow  lymphan- 
gitis, due  to  [leri  vascular  cellulitis  or  glandular  abscess. 

The  treatment  of  lynijihangitis  in  the  early  stage>  should  consist 
in  removal,  if  possible,  of  the  original  focus  of  infection,  and  the 
application  of  a  dres.'^ing  of  mercuric  eblortde  (1  :  oOf>0)  or  of 
ahiniininm  acetate  to  the  inflamed  areas.  This  is  often  promptly 
successful.  If,  however,  (here  is  a  marked  tendi-ney  of  the  process 
to  extend,  and  if  the  general  symptoms  are  progressive,  free  in- 
cisions through  all  infcctetl  areas  should  be  made  and  wet  anti- 
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sefiUc  dressings  applied.  In  this  way  extensive  and  deoj>-*!cated 
JOttS  of  suppuration  can  often  be  avoideil,  and  ^:y:itemie  ab?:<)rj>- 
tioo  is  thereby  limited.  In  tiie  virulent  eatfej^  when  the  Iymj>b- 
node^  are  acutely  inflamed,  and  ojx'cially  when  they  are  sur- 
r^Miwled  by  an  area  kt^  atlvaneing  eellulitiy,  an<l  eviiiently  iViriii- 
ning  new  f«xji  oi  infection,  they  :?iiould  be  th»»r«iu*:lily  removed. 
In  milder  caries  they  should  not  be  di«aurbed,  vla  their  function  is 
undoubtedly  protective. 

The  absce?i*es  resulting  from  an  acute  lymphaugitifr  iihoulii  be 
opened  and  drained. 

Obstruction  of  the  Lymph-chaimels. 

Obstniction  of  the  h-mph-cbannels  may  be  due  tt*  iuHammator}^ 
jMTooesiises,  to  the  pre^ure  of  new  growths,  to  the  j>re*ence  in  the 
hinph-channel*  of  a  para^iite,  Fiiai'ia  sam/tunU  hominin^  or  to  con- 
genital conditions  the  nature  of  which  is  not  understood.  Obstruc- 
tion of  the  lymph-channels  niuiy  result  iu  fifrnphtrrfcma,  or  swelling 
of  all  the  lymph-rhanuels  an<l  spaces  over  a  large  area,  or  to  local- 
ized swellings  or  vascular  dilatations. 

LymplKBdeina,  or  Elephantiasis. 

Lymphcedema,  or  elephantiasis,  is  a  oinilitiim  of  hy|iertrophy 
of  the  skin  and  cellular  tissue  resulting  in  frightful  deformitiea. 

Fig.  90. 


AnbUu)  elephantUsts. 


Il  is  of  frequent  occurrDnce  in  tropiml  couutrie-i,  \vh<'n*  it  is  gen- 
erally due  to  Filaria  sanguinis  honiinis.  It  attkt.-«  chiefly  the 
lower  extremities  (Fig.  90),  tlie  external  genital-  of  lH»th  sexes, 
oooasioDally  the  amis  and  other  juirts  of  the  UkIv.     The  skin 
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becomes  exceedingly  coarse,  pigmented,  and  tliniwii  into  folds  and 
creases.  There  are  often  a  foul  difscharge  and  tendency  tviwarxl 
the  formation  of  ideers. 

The  symptoms  of  the  diseatse  arc,  at  first,  attacks  of  fever,  lum- 
bar pain,  and  dermatitis  in  the  cxtivmity.  This  sul>8i<les  and 
leaves  a  certiiin  anutunt  of  thickening  of  the  ti.ssue>.  Other  simi- 
lar attacks  develop,  and  an-  followed  by  jui  incrca.S:^  in  the  hy|*cT- 
tro|)hy,  which  liually  becomes  disfiguring  and  a  burden  to  the 
patient. 

The  treatment  of  this  cimditiou  h  nnsatisfjictoiy.  In  the  early 
stages  the  progre.'^s  of  the  tlisease  may  sometimes  be  teni|M«r.irily 
ari-estetl  by  massage  and  the  pressure  of  bandages  or  elastic 
sttM'kings.  Amputati<tn  offers  the  only  method  of  relief  when 
the  tlisease  has  become  unbearable.  As  the  bloodvessels  are 
often  enormously  cnlargtHl,  the  surgeon  shotdd  be  prepared  to 
meet  and  ettntrol  severe  hemorrliage  when  operative  pn.icedures  are 
undertaken. 

Localized  Lymphatic  DUatations ;   Lymphangiomata. 

In  this  etmdition  the  dilated  lymph-vessele  resemble  the  angio- 
mata  of  blood\'essels,  except  that  the  mass  is  colorless.  The  disease 
may  affect  the  lymphatic  ctipillarics  or  the  larger  vess^'ls,  giving  rise 
in  the  tlirmer  instance  to  small  nrc^s  of  colorless  dilatcxl  lym- 
phatics, die  so-ciillcd  {tftitjthafic  7Hn'i ;  in  the  tatter  either  to  caver- 
uous  lifinphtinffivmaia^  irregular  compressible  tumors  made  up  of 
masses  of  dilate<l  lymph-vessels  ;  or  to  the  cystic  form  caused  by  a 
greatly  dilate+l  single  vessel,  or  a  coalescence  of  several  dilatetl  ves- 
sels, the  t'ljsfh'  Inff/roma,  iHX'urring  frequeutly  in  the  nwk,  and  often 
S|»ftken  of  a*?  hydrocele  of  the  neck.  The  etiology  of  these  con- 
ditions is  obscure  ;  a  certain  nnmlx^r  of  the  cases  of  lymj>liangio- 
matji  which  occur  in  the  serrttuni,  gnjin,  and  in  the  rctr(j|)eritoneai 
hmdxir  region  are  undnubteiUy  due  to  Filaria  snnguinis  hom- 
inis.  These  are  ot\t^n  assoeiatt^d  with  lumbar  pain,  severe  intcr- 
ndttent  fever»  ehyluria,  hiematuria,  and  occasionally  chylous  hy- 
drocele. Marrof/fomlfi^  mfwrnrhnfia,  and  imreirHtfirh/fia,  or  enlarge- 
ments of  the  tongue,  lips,  or  fingers,  are  tx^easionally  encountered 
as  congenital  affections  due  tn  lymphatic  iibf-truction. 

The  treatment  of  all  these  cfnulitifms  is  rather  unsatisfactory'. 
Electrolysis  is  to  be  advised  in  the  smaller  lymphangiomata.  In 
the  larger  cystic  hygromata  excision  is  to  hv  attem]>tcd.  If 
uusucressfnl  in  this,  ]iaitia)  ivmoval  with  packing  will  often  bring 
about  a  vun\  Defr>rmir)g  masses  in  nthcr  situntions  may  !>»■  n^- 
mo\<'d  and  the  deformities  thus  crejitetl  rei^iircd  by  plastic  pro- 
cedure. 
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Tuberculosis  of  the  Lymph-nodes. 

Tuberculosis  of  the  lymph-nocles  is  of  frequent  r>ccurTeTice,  the 
nodes  under  these  conditions,  as  in  other  infecti«»u?*  processes, 
actit^  as  barriers?  and  preventing  jilx«»q>tiitn  of  the  jxiismn  intii 
the  blood.  The  lymphatii'*  of  the  ne<"k  are  thuse  most  frequently 
aiTected,  the  bacilli  guinin^  entrance  througli  diseased  t^jnsils  and 
aileooid  tisiisue  in  the  vault  of  the  phar\*nx.  In  the  early  stages 
of  the  affection  there  is  apparently  a  ^ioiple  hyinrirophy  of  the 
aodeSy  which  on  cut  section  present  oidy  a  pinkish  ur  gniy  homo- 
geneoas  appearance.  L-ater  cheesy  fttci  develop  and  the  entire 
node  may  caaeate  and  liquefy,  or  as  a  result  of  secondary  infection 
aa  abdoess  may  develop  and  di:rH?harge  s]X)ntai)eously,  leaving  a 
diroaic  fistoloos  tract  leading  to  a  necrotic  and  partly  disorganized 
lymph-node.  The  affection  occurs  eliieJly  in  the  young,  and  espe- 
cially in  those  \vith  symptoms  of  chronic  nasopharyngeal  catarrh 
and  general  malnutrition. 

Seoondarv'  tuberculosis  of  the  lymph-nodes  occurs  fre<^jnently  in 
the  bronchial  glands  from  some  tul>eRnil»ius  fr>cus  in  the  iung,  in 
the  nieaenteric  glands  from  some  f<K?iis  in  the  intej^tine,  and  in  the 
^ands  o£  the  groin,  axilla,  and  in  the  lumbar  regi«>n  from  h\i>f*d 
infections  or  from  foci  in  the  tissues  draine<i  by  their  afferent 
Tessels. 

The  symptoms  of  this  condition  are  at  first  a  painless  enlarge- 
ment of  one  or  more  lymph-n<>des  which  pre^^'ut  no  evidenws  of 
acnte  inflammation.  They  feel  finn,  are  discrete,  and  freely 
mo>*able.  Later  they  become  lai^r  an«l  adliere  to  ejich  other  and 
to  the  surroim<ling  structures,  giving  rise  to  irregularly  shajKnl 
tnnior^  which  are  more  or  h^ss  fixed.  Fluctuation  may  deveh>p ; 
or  ifseoondary  infection  occurs,  the  surrounding  skin  becomes  red 
and  infiltrated.  There  is  at  first  no  apparent  effect  on  the  general 
bealtli,  but  later  cachexia  may  develop,  and  fever,  night-sweats, 
and  wasting  may  «K?eur  in  the  later  stages. 

In  the  treatment  of  this  disease  tonics,  cod-li%'er  oil  goo<l  food, 
an<l  a  change  of  climate  in  the  earliest  stages,  %vill  often  result  in 
the  gradual  disappearance  of  the  enlargements  and  c*nnplete  resto- 
ration to  health.  If  the  disease  is  apparently  uninliueni'ctl  by 
these  measures,  or  if  it  shows  a  tendency  to  i>n»gress,  thorough 
extir|ifitic»n  should  be  advised.  As  the  glands  are  deep  seate<l  and 
often  adherent  to  the  gitnt  vessels  of  the  neck,  and  ivs  a  tul)ercu- 
loeie  of  the  fascis  and  intennuscular  septa  is  often  present  later  in 
tbe  di«eB8e,  the  radical  operation  is  often  a  difficult  one  and  attende*! 
bjr  some  ri*tk.  Free  incisions  should  be  made,  allowing  adequate 
expomre  of  the  parts,  and  all  the  di-ii-ased  glands,  together  with 
the  infiltrated  fiiscia,  areolar  tissue,  and  muscle,  should  be  com- 
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pletely  removetl,  leaving  a  ck^iii  wound,  which  .slKHik!  be  closeti 
with  II  view  to  obtaining  primary  union.  It  f're([nfntly  bapi)fns 
that  jxtrtions  of  the  large*  venous  tnniks  have  to  l>e  exeiK'ti,  ami 
ocxatsinimlly  tran.sver?^  division  of  the  ^^te^Iloma8toid  nm.sele  will 
be  ntML'^^'MSiiiy.  The  generous  lu^e  of  a  2  jM-r  cent,  solution  oi'  for- 
malin to  disinfect  tissues  whieli  have  Ix-come  cnntaniinakHl  l>y 
rujvture  of  a  su[>purating  gland,  follnwed  by  irrigation  with  normal 
tialt  solution,  will  allow  elusure  of  the  wound,  which  would  other- 
wise re<iuire  j>aekiug. 

Syphilis  of  the  Lymph-nodes. 

Entargemcnts  of  the  lynijih-ntKles  occur  duririg  the  early  stages 
of  syphilis,  an<l  re^juire  no  trejitment  other  than  ihi-  internal  use 
of  mercury.  (fifiunifitotif<  iitji/lrdflan  of  the  tynijilifities.  however, 
may  oeetir  late  in  the  disease,  and  the  enlargements  thus  pnKlnerd 
may  break  down  and  result  in  minuses  rcscnibling  those  produeed 
by  tul>erculosis,  or  in  extensive  syphilitic  ulceration  of  the  sur- 
rounding skin.  As  a  rule,  all  of  these  conditions  can  be  curtnl  by 
judicious  treatment  by  mercury,  }mtassium  itxlide,  and  the  loctd 
use  of  blue  ointment.  Oeca.sionally  it  Mill  be  advi^dde  to  re- 
move such  gummatous  tumors  which  seem  about  to  break  down. 

Ohromc  Lymphadenitis,  Simple  Hyperplasia  of  the  Lymph- 
nodes,  or  Benign  Lymphadenoma. 

These  are  terms  which  have  been  applied  to  ehronie  non-sui>- 
purativc  cidurgements,  which  are  apparently  not  due  U*  tul>ercu- 
losLs,  syphilis,  or  Hodgkin*s  disease.  Such  glands  are  oeciision- 
ally  ass<x?iati<l  with  chronic  otitis  nietlia,  flieial  ecjzema,  yiediculosis 
of  the  scalp»  and  other  sources  of  irritation  or  subacute  intlam- 
niations  in  the  regions  drain wl  by  their  afferent  vessels.  If  such 
enlargements  do  not  subside  aiVer  removal  of  the  jMTijihcral  irri- 
tation, they  are  in  all  probability  tuberculi>us  in  character  or  due 
to  IToiIgkin's  disease. 

Malignant  Lymphadenoma,  or  Hodgkin's  Disease, 

This  disease  is  characterized  by  a  gradual  enlargement  of  the 
IsTiiph-nrjdes  of  the  l>ody  eventually  resulting  iu  grave  anemia, 
progressive  asthenia,  wasting  ctichexia,  and  death.  The  disease 
Ix'gins  by  a  fKiinless  etdargemcnt  of  scvend  lymph-ncxles,  gener- 
ally on  one  side  of  the  nwk.  The  glands  are  discrete,  freely 
movable  at  tirst,  and  show  no  tendency  to  su]>punite  or  underg*j 
casetHis  degeneration.     The  disease  gradually  extends  aud  iuvolves 


DISEASES  OF  LYMPH CHANSELS  AND  LYMPJI-NODES,  189 

the  glandf;  on  the  opposite  side,  those  in  the  axillae,  groins,  abdo- 
mcB,  and  mediastinum.  Later  they  t>ecome  fused,  forming  often 
eDormous  irregidar  masses;  which  cause  great  disfigurement  (Fig. 
91).  The  spleen  and  other  h^iphoi*!  tissues  enlarge,  amemia  and 
general  decline  in  health  appear,  and  the  patients  finally  die  of 
esbaustioo. 

Fig.  91. 


f 

Hod^kin's  dlseAae. 

The  treatanent  is  unsatisfactory ;  arsenic  in  the  earlier  stages 

will  often  ap|>ear  to  arrest  the  process  temporarily,  bnt  progre.ss  is 

inevitable   and    death    always    results.       Removal    of   individual 

[glands  is  of  no  avail,  and  is  to  be  recommended  only  to  relieve 

innBBure^mptonis  or  to  overcome  deformity. 

Lymphatic  Leukaemia. 

Lympihatic  leukflemia  is  an  exhausting  and  fatal  general  disease^ 
characterized  by  profound  antemm,  an  enormous  increase  in  the 
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whitt?  corpuscles  of  the  bloody  aud.  at  a  later  jx'riod,  by  enlur^'- 
iiH'iit  of  thii  lynipli-ntHics  of  the  U*n\y,  It  is  to  Ijc  distiiigui.shttl 
from  ll<xlgkjii\s  di.-^'ase  hv  the  iUct  tliat  in  the  latter  the  glandu- 
lar enlargement  a|)i)earH  tirst,  and  the  general  8ymptf>m!*  later, 
an<l  also  bv  the  fact  that  in  Hmlgkin's  disease  there  is  no  true 
leuloemia.     The  trt-titnient  is  purely  nu^lit-al. 

Lymphosarcoma. 

Ijympho?*ar<H^ma  occurs  as  a  pritnan*  or  a  secon<lary  affection. 
Primary  lym|>hf»siircoma  is  a  round-eell  sarcoma  o<-curring  in 
lymphoid  tissue  and  retaining  its  lynjphatic  structure.  It  oceiin* 
in  the  lymph-ncKles,  in  tlie  tonsil,  in  the  lymphoid  ti.egue*!  of  the 
intestines  and  other  organs.  It  is  one  of  the  nujst  malignant 
varieties  of  saret>ma.  It  Wgins  usnally  as  a  siniple  enlargement 
of  a  lymj>h-U(xle  or  of  other  lymphoid  tissue,  which  grows 
rapiiliy  and  |>:iinlessly  at  tirst.  I^ater  the  growth  intiltrates  sur- 
rounding tissues,  painful  pressure-sym|itomi?  are  pnKhiced  and 
rnetastiises  occur.  Death  often  results  fntni  pressure  on  impoilant 
organs  before  csiehexia  has  had  time  to  develop.  The  prognosis 
is  grave.  Exeepting  in  the  \er\'  earliest  stages  treatment  is  of 
no  avail.  Early  and  thonjugh  removal  is,  however,  to  be  reconi- 
niendwl  as  tlte  only  chance  of  saving  life. 

Secondary  Sarcoma  and  Carcinoma. 

Secondary  sarc<3ma  and  carcinoma  of  the  lymphatics  are  of 
frequent  occurrence,  t'S|>eeially  the  latter.  The  nature  of  these 
princesses  has  Ix'cn  tlescribed,  and  will  not  be  repeated  here.  Early 
and  complete  removal  may  occasionally  arrest  the  progress  of  the 
growth. 


JteJL. 


CHAPTER  XII. 

INJURIES    AND    DISEASES    OF    THE    MUSCLES,    TENDONS, 
FASCIiB,  AND  BUBS^ 

Gontnsioiui. 

The  muscles  are  often  severely  contused,  lacerated,  and  the 
seat  of  more  or  less  extensive  extravasations  of  blood,  as  a  result 
of  falls,  blows,  or  other  varieties  of  trauma  which  do  not  break 
the  skin.  In  these  cases  there  are  localized  pain  and  soreness  of 
the  parts,  which  are  increased  by  motion.  Considerable  swelling 
may  develop,  with  fluctuation  if  the  extravasated  blood  is  localized. 
The  treatment  should  consist  in  rest  and  the  application  of  hot 
laudanum  fomentations,  aluminium  acetate,  or  lead-and-opium 
wash. 

Bnptare  of  a  Muscle  or  Tendon. 

Rupture  of  a  muscle  or  tendon  may  occur  as  a  result  of  some 
severe  unexpected  strain  upon  it  The  point  of  rupture  is  often 
at  the  junction  of  the  muscular  with  the  tendinous  fibres,  although 
it  not  infrequently  occurs  through  the  fleshy  portion  of  the  muscle 
or  at  the  bony  insertion  of  the  tendon.  The  rupture  may  be  com- 
plete or  incomplete,  and  when  it  involves  the  fleshy  portion  con- 
siderable extravasation  may  be  present.  Of  the  more  important 
injuries  of  this  kind,  rupture  of  the  quadriceps  exten-sor  femoris  or 
its  tendon  is  the  one  most  frequently  observed.  Rupture  of  the 
long  head  of  the  biceps,  of  the  tendo  Achillis,  of  the  adductor 
longus^  or  the  tendon  of  the  plantaris,  are  perhaps  next  in  point 
of  frequency. 

The  dia^^ioais  is  made  by  the  occurrence  of  sudden  acute  pain 
during  a  severe  muscular  strain,  occasionally  accompanied  by  an  , 
audible  snap.  This  is  followed  by  a  cessation  of  function  in  the 
mu.'^cle,  efforts  to  move  the  part  resulting  only  in  a  soft  swelling 
over  the  belly  of  the  muscle,  without  causing  motion  of  the  part 
to  which  it  was  attached.  There  are  tenderness  over  the  point  of 
rupture,  and  not  infrequently  a  fluctuating  swelling  due  to  the 
extravasation  of  blood.  In  ruptures  of  the  tendon  of  the  quad- 
riceps extensor  the  cavity  of  the  knee-joint  may  be  distended. 

The  treatment  of  these  conditions  depends  u[)on  the  degree  of 
functional  impairment  and  the  location  of  the  injure-.  In  small 
ruptures  of  the  fleshy   portion  of  a    muscle  unaccompanied  by 
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serious  impairment  of  function  absolute  rest  of  the  part,  eonibiuetl 
with  hot  or  eold  applications,  will  Ije  all  that  is*  neccs?:jirY,  If 
large  muscles  are  completely  torn  across  or  if  the  rc?iultiug  tli*- 
ability  is  great,  as  in  ruptures  of  the  quadricep?;  or  the  teiido 
Achillis,  the  parts  t^houhl  lie  freely  exp<)S<Hj  liy  incision  and  the 
divided  cikIs  accurately  sutured  with  chromicizcd  catgut,  after 
which  the  wound  siiould  l>e  cl<)hed  and  the  |Kirt  immohilized  hy  a 
splint  or  plaster  d revising.  Operations  of  this  kind,  however, 
should  only  tjc  undertaken  uniler  comlitions  in  which  the  strictest 
jiseptic  technic  can  Im  airritnl  out,  es^>ecially  if  the  procedure 
involves  o|>euing  one  of  the  larger  joints. 


Wounds  of  the  Muscles  and  Tendons. 

An  accidental  wtumil  of  a  muscle  or  tendon  is  always  an  infected 
wound,  and  should  he  disinfccteil  hy  vigorous  scrubbing  of  the 
part,  shaving  the  surrounding  skin,  enlarging  the  cutaneous 
wound  sufficiently  ta  allow  easy  actTss  to  the  remotest  recesses 
of  the  injuretl  p4irt,  and  then  tbiruughly  douching  with  hydro- 
gen |>eroxiile  or  a  2  per  cent,  solution  of  formalin,  mercuric 
chloride,  or  carljoHc  acid,  folli>wed  by  irrigation  with  steriie  salt 
solution.  Transverse  wounds  of  muscle  should  be  united  with 
catgut  sutures  ;  longitudinal  wtninds  may  simply  be  allowed  to  fall 
together,  the  fascial  layers  s-hould  Ix-  partly  united  over  the  muscle 
and  the  cutaneous  wound  closed.  In  all  eleep  muscular  wounds 
drainaere  should  be  provided  for  bv  the  use 
"  *■"  of  rubber   tube!?,  gauze   (jacking,  or  small 

I  il     drains  of  folded  rubber  protective  tL<sue. 

1  IIr     In  wounds  of  the  tendons  search  should  Ije 

r*  \l      made  for  the  divided  ends,  which  often  re- 

tract for  a  ciinsiderable  distance  within  their 
sheaths.  When  fovnid,  these  shoid*l  be 
drawn  together  by  a  n'tention  suture  passed 
tlinmgh  the  centre  of  the  tendon  at  a  dis- 
tance of  a  quarter  of  an  inch  or  more  from 
the  divided  ends,  and  the  etlges  carefully 
ailjusted  by  two  or  more  fine  sutures  of 
chrttmicize*!  catgut  or  silk.  If  the  two 
ends  of  a  divided  tendon  cannot  be  approx- 
imated, the  position  of  the  limb  should  be 
so  changed  as  to  bring  about  the  greatest 
degree  ttf  muscular  relaxation.  If  this  is 
not  suflRcient  to  allow  easy  approximation,  the  tendon  may  l>e  length- 
ened and  sutured  by  one  of  the  methods  shown  in  Fig.  92.  If  a 
number  of  tendons  are  divided,  considentble  difficulty  may  he 
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experienced  in  accurately  uniting  the  up|>er  and  lower  extremities  of 
cadi.  This  can  only  l)e  aocc»mplisbcd  by  free  exposure  of  the  part^?, 
Ml  aecurate  knowledge  of  topographic  anatomy,  and  identifying  the 
^Sstal  ends  by  traction  and  observing  the  action  of  eacli  u(»uu  the 
fltmcture  to  which  it  is  attacheil.  The  success  of  tend<in  suture 
depends  upon  the  maintenance'  of  an  a^'ptic  wound  and  the  iKxur- 
rence  of  primary  healing.  Occasionally  surgeons  are  «die<l  upm 
to  nnite  teuilons  after  complete  hesding  of  woumls  in  which  the 
teodon  injur>*  liad  not  been  repaire«l  or  in  which  the  priuuiy 
tendon  suture  had  been  uusutxt-^ciful  fr(>m  infet'tioo  or  other 
causes.  In  these  cases  dense  adhesions  have  gencndly  formetl,  and 
tJie  tendoas  are,  as  a  rule,  greatly  retracted.  This,  and  tlie  neces- 
eity  of  freshening  the  edges,  necessitate  in  the  great  majority  of 
cases  tendon  ler^hening.  While  the  results  in  these  old  cases 
are  not  usually  satisfactory',  careful,  painstaking  work  will  ooca- 
fiiooally  furnish  a  brilliant  success. 

Bislocatioii  of  Tendons. 

Dislocation  of  a  tendon  occasionally  ticcurs  as  a  result  of  trauma. 
TJm?  injury  is  recognized  by  localized  jiain  and  the  abnormal  pt«i- 
tion  assumed  by  the  tendon  during  ctintniotion  of  its  muscular 
fibres.  It  occurs  chiefly  in  situations  in  which  tensions  nftrmally 
pMB  through  bt^ny  gutters  or  aponeurr>tic  canals.  Long-omtinu«-d 
rest  of  the  part  with  complete  relaxation  of  the  nuiscle  will  oa-n- 
aooally  result  in  a  cure,  Xot  itifre*iuently,  however,  the  tendon 
femains  permanendy  out  of  place  without  causing  necessarily 
marked  interference  with  function.  If  the  injur}*  is  a  source  of  db*- 
comfort  to  the  patient,  suture  of  the  apmeurotic  stnictures,  the 
fiucia,  or  even  the  periosteum  over  the  tendon,  may  result  in  its 
nemaining  in  its  normal  position. 


Myositis,  or  Inflammation  of  Muscle-substance. 

Myositis  occius  as  a  result  of  contusions,  rupHires,  or  wounds 
which  have  become  infected  from  extension  of  an  inflammatory 
from  neighboring  structures,  or  as  a  symptom  of  pyjemia. 
is  said  also  to  occur  in  rheumatb^m  ;  it  is  occasionally  associated 
\  the  presenile  of  jxirasites  in  the  muscle,  as  the  Trichina  spiralis  ; 
and,  rarely,  occurs  in  connection  with  a  caleificatirm  of  the  muscle, 
l^coostituting  a  condition  known  as  myositis  ossificmi^.  Fnim  a 
Drgical  pjint  of  view  these  c«inditions  divide  themselves  into  two 
groapH,  the  suppurative  and  the  non-suppurative.  In  l><Jlh,  the 
iflirly  symptoms  are  |iain  and  swelling  and  stiifness  in  the  muscle. 
This  in  the  non-suppurative  variety  generally  subsides  with  rest 
13 
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and  the  ai>i>lieatiori  of  wet  dressings  or  hot  fonientatitin:i.  In  tho 
g-upptimtive  variety  the  syinpt^mis  be<x»me  more  Ivicallzeil ;  an 
indurateil  urea  occurs,  which  later  become^s  softened  and  develojjs 
into  an  abi^cej^  which  should  be  ufWDed  and  drained. 

New  Growtlis  of  the  Muscle. 

New  growths  of  the  raui^cle  are  ran?  a.*  jinniary  affection.s  but 
any  of  those  of  niewtbhifitie  urigiri  may  rxreur,  as  tibn.»ma,  ]i|>c»nia, 
enebondronia,  siiR-oma,  etc.  Seeondnry  dej>osit.s  from  remote  car- 
cinomatous or  sarcomatous  ])nx*es>es  fH/cur  more  fref|uentlv. 

The  treatment  of  tumors  of  muscular  ori^nn  should  W  governed 
by  the  .'v;ime  |)riiieij>leri  which  apply  to  new  growths  in  other 
tissues. 

TenosymoYitis,  or  Inflammation  of  a  Tendon-slieath. 

Tenosynovitis  in  the  acute  forfn  mayixrur  fn>m  severe  stmin  or 
overuse  of  a  (wirt,  from  rheumatism,  or  as  a  result  of  infection, 
generally  from  a  se]>tic  wound  <ff  the  slieatli.  The  subacute  and 
chronic  forms  oi'  tenosynovitis  are  generally  of  tul»eri'uh>u.s  origin. 

In  the  acute  simple  variety  from  overexertion  the  skin  over  the 
affected  tendon  is  swollen,  rwl,  liot,  and  tender.  Movement  (tf  the 
part  is  painful.  The  slieath  is  distendwl  with  Huid  and  ap|)ears 
a.s  an  oljlong  elastic  tumor.  These  symptoms  tpiiekly  subside  if 
the  |mrt  is  placed  at  rest  and  if  hot  fomentations  are  applied.  In 
the  septic  variety  the  symptoms  are  at  first  the  same,  but  later 
there  is  a  peritendinous  induration,  and  often  an  extending  eeJlu- 
litis.  Chills,  frver,  and  malai.se  may  develop,  and  the  pain  is 
often  severe.  If  the  process  Cfccurs  in  the  flexor  tendon-sheath  of 
one  of  the  fingers,  the  disease  is  known  as  the  thecfil  variety  of 
wkittme  or  felmi.  A  glance  at  Fig.  f'.'i,  which  shows  the  arrange- 
ment of  the  flexor  tendon-sheaths  of  the  hand  and  wrist,  will 
explain  why  this  process  wlieu  it  occurs  in  the  tlmmlt  or  little 
finger  is  so  prone  to  spread  upwartl  t(*  the  pjilm,  wrist,  and  arm. 
In  severe  cases  t!ie  suppuration  often  extends  Iieyond  the  synovial 
cavities  and  involves  tbe  cellular  planes  of  the  forearm,  causing 
great  destruction  of  tissue  and  grave  sepsis,  fwcasionally  resulting 
in  amputation  or  death.  Frtn^  incisions  and  generous  drainage, 
with  stimulants  and  supporting  measures  when  general  Bepeis 
exists,  constitute  the  rational  treatment.  In  making  the  incisions 
in  the  fingers  care  should  l>e  taken  not  to  iujurc  the  tendon  or 
ner%'es,  and  in  palmar  suppuration  the  cut  should  be  made  directly 
over  the  metacarpal  bone. 

In  tbe  subacute  and  chronic  forms  of  tenosynovitis  the  synovial 
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cavity  mav  be  distended  with  a  syrupy  fluid  in  which  a  number 
*»i'  small  oval  **  melon-seed  bodies"  are  found ;  there  is  also  some 
thickening  of  the  sheath.  In  other  cases  the  sheath  is  filled  with 
irelatinous  matter  and  pale  flabby  granulations,  a  condition  which 
in  the  joints  is  spoken  of  as  pulpy  degeneration.  In  still  others 
the  <heith  is  infiltnited  and  filled  with  cheesy  material  and  pus. 
All  of  these  varieties  are  of  tuberculous  nature. 

Fio.  93. 


Shoving  the  &mng«ment  of  the  synorial  sheaths  of  the  {Aim  and  fingers.    (Qnj.) 

The  symptoms  of  tuberculous  tenosynovitis  are  a  slight  stiffness 
i'f  the  part  associated  with  an  indolent  swelling  of  the  tendon- 
•'lieath,  without  pain  or  tenderness.  The  overlying  skin  appears 
normal.  When  the  |iart  is  moved  there  is  a  fine  characteristic 
crepitus,  which  is  appreciable  on  placing  the  palm  of  the  hantl 
over  the  affected  region. 

The  treatment  of  this  condition  should  consist  in  rest  and 
coiinterirritation  by  means  of  blisters  or  the  actual  cautery'.  If 
this  treatment  is  ineffectual,  the  sheath  should  l)o  freely  ojiened 
and  removal  of  the  granulations  or  caseous  material,  with  as  much 
ff  the  infiltrated  tissue  as  iK)ssible,  effecttxi  with  a  sharj)  spoon  or 
.«calpel.    The  application  of  pure  carbolic  acid  to  the  interior  of  the 
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ehcath,  followed  by  douching  the  part  with  alwhol  and  sterile  salt 

solution,  will  til  the  !?itii|>!<'  lV*nn-i  of  the  disea.se  euahle  the  sur- 
geon to  close  the  sheuth  e^tnipletely  with  a  view  Ut  primar\'  nni*in. 
When  thi.s  is  im|K>ssible,  the  4>|ven  wciuikI  should  be  dressetl  with 
ghitf>l  or  formalin  gelatin,  infrequi'ntly  ehanged.  By  thr  action 
of  this  dressing,  extensively  inliltratetl  areas  will  oileu  ai*8ume  a 
healthy  apjieanmce,  granulate,  and  cicatrize. 

Gang^lion. 

Ganglion  is  a  hernial  protrusion  of  the  synovial  niemhnine 
through  the  fibrous  ptrtion  of  a  ten  don -sheath,  forming  a  globu- 
lar swelling  varying  in  size  from  that  of  a  small  pea  to  that  of 
a  plum.  It  is  ehustict  jmink'ss,  ami  produces,  as  a  rule,  little 
discomfort.  It  tH?eurs  miist  comnir>n!y  over  the  extensor  tendons 
on  the  dorsal  surface  of  the  wrist,  and  is  fretpiently  sjioken  of  as 
a  *'  weeping  sinew."  The  sac  is  filled  with  a  thick,  syrupy  trans- 
parent fluid,  and  generally  communicates  with  the  synovial  c:\vity 
of  the  temhm-sljeiith.  The  liest  metlmd  of  treatment  in  these 
cases  is  to  carefully  dissect  out  the  siic,  obliterate  its  connection 
with  the  sheath,  and  ehisc  the  wound.  Subcutaneftus  puncture, 
followed  hy  pre^itfing  the  fluid  (»ut  into  the  surrounding  cellular  tis- 
sue, has  l>een  rwommended,  hut  is  of  uncertain  value.  Violently 
striking  the  |kart  with  a  book  is  often  ettectual. 

Chmpotuui  palmiir  r/aitf^/ion  is  a  name  given  to  a  distention  of 
the  common  synovbl  sheath  nf  the  flexor  tendons  of  the  wrist. 
It  is  usually  reci>gnize<l  as  an  hour-glass  swelling,  ap(>earing  above 
and  below  the  annular  ligament.  The  disea.s?  is  a  chnniie  teno- 
synovitis, and  is  generally  of  a  tubercultjus  character.  The  treat- 
ment shciuld  be  the  same  as  in  the  other  varieties  of  chronic 
tenosynovitis. 

Fascial  TuberculosiB. 

While  extension  of  a  tuberculous  process  to  the  fascia^  and 
muscles  surrounding  a  given  focus  is  often  seen,  it  is  not  gen- 
enilly  rwognizKl  that  tuberculosis  oi'  the  fascia  may  occur  as  an 
in<le|>endent  disease.  Primar\'  tuberculosis  of  the  fascia  is  nn- 
doubtc<lly  excee<lingly  rare,  hut  extensive  fascial  tuVxTculosis 
arising  frf)m  some  insignificant  glandular  focus,  aiul  constituting 
the  chief  factor  in  a  given  case,  is  more  common.  It  occurs 
chiefly  in  the  neck,  axilhu  gi'^'iti,  and  in  the  retrttperitoneal  region. 
The  symptoms  are  those  of  a  shtwly  pr<tgressing  inflammatnr)' 
prrioess  with  thickening  and  dense  induration  of  the  fascia  and 
intermuscular  septa.  Pain  is  mrcly  a  prominent  symptom,  but 
soreness    and    muscular    rigidity  may  Im?  ]>resent.     The    jirocess 
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nay  remain  latent  for  some  time ;  or  it  may  increase  rapidly,  break 
down,  and  suppurate,  leaving  one  rir  more  sinuses  which  continue 
to  (liwhaTge  a  thin  eunly  pus  indefiuitfly. 

The  treatment  ^honld  consist  in  thorough  exposure  of  the  di^ 
cued  fiisda,  and  its  removal  by  sci?«4jrs  <:ir  the  knife.  Oocasion- 
alhr  extensive  grantdating  areas  are  present,  which  if  removed 
with  the  curette  will  leave  comparatively  beahhy  fascia  behind, 
When  thU  condition  is  present,  removal  of  the  entire  fascia  is 
unnecessary.  The  wound  should  be  treated  with  a  2  per  cent. 
solotion  of  formalin  and  united  with  drainage. 

Injecting  the  sinuses  with  a  2  per  cent,  solution  of  formalin  in 
glycifrin  may  be  of  value  when  operative  intervention  is  contra* 
oidicated. 

Dupnytren's  Contractioii. 

Dupuytren's  contraction  is  a  chronic  thickening  and  contrac- 
tion of  the  palmar  £iscia,  especially  of  the  longitudinal  fibres 
which  extend  from  the  palm  on  to  the  flexor  tendon-sheaths. 

Little  is  known  regtinling  the  pathoh^gj'  of  this  atfecdou,  which 
has  been  ascribed  to  the  effect 

of  tfaama,  gout,  rheumatism,  and  Fig.  94. 

nieuropathic  di?iturbances.  It  ix> 
ours  in  middle-age<l  individuals 
■ad  is  more  common  in  men. 
It  begins  usually  by  an  inability 
completely  to  extend  the  little 
or  ring  finger.  Later  there  is 
noticed  a  slight  thickening  in 
the  palm,  which  gradually  ex- 
tends towart]  the  finger,  and  as 
this  band  develops  it  contracts 
and  gradually  draws  the  finger 
tovaid  the  palm.  The  >kin  later 
beoomes  attached  to  the  fascia 
and  is  made  to  wrinkle  as  the 
finger  is  moved.  The  dii^ease  Ls 
progrMfive  and  eventually  pro- 
daces  great  deformitv  of  the  hand 

Treatment. — In  the  early  stages  tmptijtmi'*  coDir»ction. 

moich  may  be  done  to   prevent 

pcogreas  by  massage,  and  repeated  bending  backward  of  the 
allectcd  fingers.  The  wearing  of  «ome  apparatus  at  night  which 
bolds  the  fingers  in  complete  extension  is  to  be  adx-ised.  Operative 
treatment  of^  this  condition  is  necessarv  in  all  but  the  earliest  cases. 
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Two  methods  are  U8ed :  that  hv  multiple  :«iiboutaiieous  division 
of  the  bands,  rec<jmmeDdeil  by  Jac<il>stm,  and  the  open  methcxl  or 
complete  division  of  the  bamls  thnuigh  an  inei^ion. 

If  the  former  methml  i.s  employed,  the  skin  of  the  palm  should 
be  softened  by  i?nap  poulttefAs  and  hot  baths,  and  reuderetl  sterile 
by  the  n.-tial  nieth<Kl  ;  the  teiiiftume  should  1k>  irrtnHlueed  through 
minute  incisitms  made  at  jvluces  where  adhesion  does  not  exist 
between  the  skin  and  fascia,  and  the  band  thoroughly  divided  in 
several  Iocati(>ngt.  After  this  division  the  fingers  should  be  fully 
extended  and  held  in  this  position  by  a  splint  or  some  other 
retention  a[)panitus. 

The  open  methotl  eonsists  in  making  a  V-shaped  incision  with 
the  base  opposite  the  base  of  the  atfectwl  finger  and  the  apex  at 
the  upper  limit  of  the  thiekening  in  the  palm.  The  incisions 
should  be  carnwl  down  through  tlxe  faseia,  whieli  should  be  dis- 
secttxl  from  the  deejx'r  parts.  After  the  fing;tT  lias  been  fully 
extendeil  the  wound  should  be  elosed,  making  a  V-shaj)etl  line  of 
union.  Some  surgeims  n'comraend  complete  removal  of  the  thick- 
eneti  fascia.  In  the  majority  of  instances,  however,  this  is  im|X)s- 
sible  without  sacrificing  a  lai^  are£i  of  ekin,  which  is  inadvisable. 

DISEASES  OF  THE  EUES^.  ' 

The  bursee  are  small  sacs  lintnl  with  synovial  membrane  situated 
between  moval>le  parts.  They  exist  normally  in  certain  situations, 
as  over  the  patella  or  olecranon,  under  the  deltoid  or  semimem- 
branous nmscle,  beneath  the  iliopsoas  or  [mtellar  tendon  ;  or  they 
may  develop  as  a  result  of  irritation  or  long-continued  pressure 
on  a  part. 

Bursitis. 

Acute  bursitis  may  arise  from  trauma,  infection,  excessive  and 

long-continue<l  pressure,  rheumatism,  and  gout.  The  symptoms 
are  localize*!  pain  and  swelling  of  the  part,  fluctuation,  and  occa- 
sionally crepitus  if  the  pirt  is  moved. 

The  treatment  should  consist  of  rest  of  the  part  and  the  appli- 
cation of  an  ie<'-bag  or  a  wet  dressing  of  aluminium  acetate  or 
mercuric  chloride.  If  suppuration  (X'ours,  a  free  incision  should 
be  made,  the  cavity  cnrette*!  anti  disinfected.  It  may  then  be 
pirkerl  with  sterile  gauze  and  partly  united  and  drained  by  a 
strand  of  rubber  tissue. 

Chronic  bursitis  may  arise  from  the  same  causes  as  the  acute 
aft'ection.  In  these  c%as4*s  the  bursa  is  genemlly  filled  with  fluid, 
and  may  contain  the  "  melon-swd  "  bodies  found  in  tenosynovitis. 
The  capsule  may  or  may  not  be  thickened. 
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The  symptonu  of  chronic  bursitis  are  simply  the  presence  of  a 
painless  globular  swelling  over  the  r^on  of  a  bursa  and  some 
stiffness  or  limitation  of  the  motions  of  the  part.  The  condition 
is  oAen  the  sequel  of  an  acute  bursitis. 

The  treatment  should  consist  in  counterirritation  by  means  of 
the  Paqnelin  cautery,  blisters,  or  painting  with  tincture  of  iodine. 
If  this  fails,  aspiration  of  the  fluid  followed  by  pressure  by  an 
elastic  bandage  may  be  tried.  The  injection  of  a  few  drops  of 
pare  carbolic  acid  has  been  recommended,  after  removal  of  the 
fluid.  In  rebellious  cases,  causing  discomfort  or  impairment  of 
function,  complete  removal  or  incision  and  packing  is  to  be  recom- 
mended. 

Housemaids'  knee  is  an  inflammation  of  the  prepatellar  bursa. 
This  bursa  lies  directly  over  the  lower  part  of  the  patella  and  the 
upper  part  of  the  patellar  ligament.  There  b  another  bursa  under 
the  patellar  ligament  which  is  often  the  seat  of  inflammation. 
This  bursa  is  pear-shaped,  the  apex  pointing  downn^-ard ;  when 
enlaiged,  it  bulges  on  each  side  of  the  tendon. 

lliners'  elbow  is  an  inflammation  of  the  bursa  over  the  olec- 
ranon. It  occurs  often  as  an  acute  affection,  and  results  in  con- 
siderable cellulitis  in  the  tissues  around  the  bursa ;  occasionally 
the  bone  becomes  diseased. 

Weayers'  bottom  is  a  name  applied  to  inflammation  of  the 
bursse  over  the  tuberosities  of  the  ischium.  It  is  a  painful  affec- 
tion and  often  rebellious  to  treatment. 

Inflammation  of  the  bursse  about  the  great  trochanter  or  under 
the  psoas  tendon  may  cause  symptoms  simulating  hip-joint  dis- 
ease. Inflammation  of  the  bursse  under  the  hamstring  tendons, 
under  the  head  of  the  gastnx'nemius  muscle,  or  of  the  pretibial  or 
prepatellar  bursse,  may  be  mistaken  for  synovitis  of  the  knee. 
Inflammation  of  the  bursa  l)eneath  the  Achilles  tendon,  sometimes 
called  AlherCn  disea^^  is  a  painful  affection  which  often  is  over- 
looked. The  symptoms  are  local  tenderness  just  above  the  attach- 
ment of  the  tendon  to  the  os  calcis  and  pain  on  walking,  especially 
when  the  body  is  raised  on  the  toes.  Inflammation  of  the  bursa 
over  the  metatarsophalangeal  joint  of  the  great  toe,  or  bunion^  Is 
due  to  pressure  of  ill-fitting  shoes,  and  is  generally  associated 
with  a  condition  of  hallux  valgus. 

The  treatment  of  all  these  conditions  is  rest  and  cold  applica- 
tions or  wet  dressings  for  the  acute  attacks,  with  incision  and 
drainage  if  suppuration  occurs. 


CHAPTER    XIIL 

INJURIES  AND  DISEASES  OF  THE  NERVES. 
Contusions. 

A  NERVK-TRUNK  may  \ye  contused  as  a  result  of  a  blow,  a  fall, 
or  any  other  trauma,  but  such  injuries  are  rare  froin  the  fact  that, 
a-s  a  rule,  tlie  nerves  are  so  .situated  as  tf>  be  protected  fn>ui  ex- 
ternal violence.  The  nerves  most  exposetl  to  such  injuries  are  the 
ulnar  at  the  elbow,  the  txirds  of  the  hniehial  plexus,  the  facial,  tlie 
sciatic,  the  external  poiilitejib  and  the  anterior  tibial.  In  many 
instances  the  nerve-lesioo  iij  assocmted  with  a  fracture  or  dis- 
lociition. 

Tlie  symptoms  of  contusion  of  a  nerve-trunk  are  pain,  a  feeling 
of  tingling,  nundniess,  or  the  sensation  of  }>ins  and  neetlles  in  the 
region  supplied  by  its  sens<jr>'  branche-H,  with  weakness  or  juiral- 
ysis  of  the  nntsdes.  The  sympUmis  are  genenilly  tempirary 
unless  the  injury  give;*  ri^es  to  a  neuriti.s  or  degeuenition  of  the 
nerve-fibres. 

Treatment  other  than  rest  is  rarely  neeessiiry  for  tliis  eondition. 
If,  howevtT,  there  is  di"lay  in  restoration  of  function,  eouuter- 
irritation  over  the  injured  arra  and  electricity  to  the  region  of  its 
distribution  are  to  Ix?  employed. 
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Wounds  of  Nerve -trunks. 

These  injuries  are  of  fairly  common  occurrence.  They  are  catised 
by  fractures,  accidents  with  knives  or  other  sharp  instrunu'nts, 
cuts  from  glass,  gunshot  worn  ids,  and,  not  infrequently,  acci- 
dental diviinion  takes  place  tin  ring  surgicsil  o]wrations.  As  a 
result  of  such  injury  a  nerve-trunk  may  be  completely  dividetl 
or  it  may  be  simply  laeerate<l.  When  a  nerve-tnmk  is  com- 
pletely divided,  certain  changes  occur  in  its  jK'riphcnil  jMtrtion, 
iK'ginning  on  the  second  or  third  tlay  and  eontiuuitig  for  three 
or  four  ww^ks.  Tiiese  changes  are  in  the  nature  of  a  degen- 
eration, and  consist  in  a  gradual  destniction  of  the  niyelinc  and 
the  axis-cylinders.  This  «iuses  atri»j>hy  of  tlie  nerve  and  de- 
generative clianges  in  the  muscles  supplied  by  it.  These  changes 
are  recognize<l  by  the  **  i-eaetion  of  degeuenition  "  in  the  affecte<l 
muscles,  which  is  indicatetl  by  certain  alterations  in  the  reaction 
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of  the  mu^les  to  the  electric  currents,  the  chief  change  being 
a  &ilure  of  the  muscle  to  respond  to  the  faradic,  and  occasion- 
ally an  exaggerated  response  to  the  galvanic  current.  The  prox- 
imal end  of  a  divided  nerve-trunk  becomes  gradually  thick- 
eneil  and  pre^nts  a  bulbed  extremity,  made  up  of  connective 
tissue  and  coiled  axis-cylinders.  Occasionally  in  uninfected 
wounils  when  the  ends  of  a  divided  nerN-e  are  separated  by  a  short 
interxal  only,  repair  will  take  place  with  more  or  less  complete 
restorati<»n  of  function,  as  evidenced  by  a  retiim  of  sensation  after 
neun»tomy  or  even  neurectomy  for  neuralgia.  Repair,  however, 
takes  place  much  more  often  and  in  a  far  more  satisfactory  manner 
if  the  divided  ends  are  early  approximated  by  open  operation  and 
suture.  In  these  instances,  in  all  probability,  new  axis-cylinders 
are  developed  ftom  the  central  portion  and  pass  downward  in  the 
sheath  of  the  nerve,  which  acts  as  a  scaffolding  or  conduit  for  their 
transmission. 

The  symptoms  of  complete  division  of  a  nerve-trunk  are  total 
paralysis  of  the  muscles  supplied  by  it,  and  if  it  be  a  mixed  nerve, 
amesthesia  over  the  r^on  supplied  by  its  sensory  fibres.  The 
anaesthesia  is  generally  incomplete  and  its  exact  limits  difficult  to 
determine,  owing  to  a  mixed  ner\'e-supply  in  most  cutaneous 
areas,  and  also  to  the  fact  that  a  r^on  of  total  anaesthesia  when 
present  is  apt  to  be  surrounded  by  a  zone  of  diminished  sensibility. 
The  reaction  of  degeneration  is  to  be  looked  for  in  motor  nerves. 

Certain  trophic  disturbances  follow  the  division  of  a  nerve, 
graerally  some  time  after  the  accident.  These  consist  first  in 
hypenemia  over  the  region  of  its  distribution,  which  Liter  is  suc- 
ceeded by  anaemia  of  the  part.  The  .skin  becomes  shiny,  and 
atrophied  (glossy  skin) ;  the  nails  are  roughened,  present  fur- 
rows, and  crack  ;  the  hairs  drop  out  or  lose  thoir  color  and  lustre ; 
antl  there  may  develop  an  extreme  burning  sensation  which  causes 
great  suffering. 

If  the  injur\'  to  the  ner\*e  is  simply  a  wound  or  laceration  ^nth- 
out  c(»mplete  division,  the  symptoms  may  be  those  of  a  contusion 
with  more  or  less  sensorj*  and  motor  paralysis,  generally  assiK'iated 
with  considerable  pain  at  the  point  of  injury  and  extending  over 
the  o«>urs<»  of  the  ner\'e. 

In(x»mplete  division  of  a  nerve  with  continued  irritation  of  the 
W(>nn<l(Hl  ]N>rtion,  as  from  a  contracting  cicatrix,  is  apt  to  Ix?  fol- 
lowi^l  by  an  exaggerated  degree  of  |>ain  and  trophic  disturbance. 

Treatment. — Whenever  an  importiint  nerve-trunk  has  l)een 
divi<le«l,  the  treatment  should  be  union  of  the  divided  ends  by 
suture  at  the  earliest  possible  moment,  as  restoration  of  function 
depend'*  in  great  measure  upon  the  promptness  with  which  the 
reparative  processes  are  inauguratetl.     Doubtless  much  improve- 
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meot  often  fijllows  late  .secondan*  ojwrations,  but  in  tbe^^e  ca.se5  the 
impraveraent  Is  apt  ti>  bv  lurgcly  in  tht>  HMisorv  or  trophic  disturb- 
ances, a.s  the  tk'gciieniteil  niu-sclc?!  rarely  give  evidence  of  much 
restwration  of  fuuction.  In  recient  injuries  the  jKirts  should  l^e 
renderetl  :u»optic  Uy  the  u.sud  methinls,  the  woutid  sut!ici<'ntly  en- 
largetl  to  give  a  satisfactory  ex]>usiire  of  the  divided  nerve,  which 
should  Ijc  brought  t<igether  ami  hehl  by  one  or  more  cjjtgut  or  tine 
silk  sutures.  If  the  ends  are  widely  sej>arated,  they  should  lie 
well  drawn  out  and  stretched  sufficiently  to  allow  easy  approxima- 
tion without  tensif»n»  This  is  aKvay>  possible  in  fresh  wounds  in 
which  there  has  been  no  loss  of  tissue.  After  the  nerve  Inis  !K?en 
suturetl^  the  wound  should  be  closed  with  a  vie^\'  to  primary  heal- 
ing. The  success  of  the  ojjcration  dej^ends  vcr>'  largely  u|K)n  the 
absence  of  infection.  If  the  suture  has  been  successful,  a  return 
of  sensation  will  be  noticetl  in  fmni  one  to  six  wi-eks.  The  sensa- 
tions at  first  will  be  abnormal  in  cliararter,  as  a  tingling  or  bum- 
ing  in  the  extremity,  followtnl  by  a  gnulual  progress  t<iward  the 
normal.  Motion  returns  later,  and  may  not  lie  ctuiiplete  for  many 
months.  If  considerable  time  has  elapsed  since  tlie  injun'  :uid  the 
primary  wonud  has  heale<l,  it  is  still  desirable  to  cx|KJse  and  suture 
the  nerve,  although  the  result  will  probably  be  less  |H*rtect  than  in 
operations  undertaken  at  an  esirlicr  pericKi  An  incision  should  be 
made  over  the  anatomic  line  of  the  nerve,  aud  its  dividetl  ends 
located,  eeiwirati'd  from  the  suiTounding  a<lhesii>ns,  and  drawn 
toward  each  other.  The  bulbed  extremities  arc  to  be  excistnt  and 
the  entls  appniximatetl,  as  in  the  esirlier  ojieration.  If  the  ends 
cannot  be  bntught  together  without  tension,  the  incisions  shttuhl  l»e 
extended,  and  a  further  attempt  made  to  stretch  the  nei-\'e,  both  front 
al>ove  and  below.  li'  this  fails,  a  retention  suture  of  chroraicized 
catgut  should  he  introducnl  abtivc  and  below,  frtmi  one-quarter  to 
one-third  of  an  inch  fnun  tlie  divided  ends,  and  dnnvn  tightly 
enough  tr>  bring  the  ends  in  easy  apposition  ;  they  should  then  be 
united  with  two  or  three  fine  catgut  or  silk  sutures,  preferably 
passetl  only  through  the  shcitth.      If  this  fails,  the  nerve  may  be 
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Fig.  95. 


Nerve  aulure  with  lun{;tt1euin^^ 


grafted  by  the  insertion  of  a  section  of  nerve  from  a  freshly  killed 
rabbit  or  dog,  or  one  removtHJ  fnim  a  recently  ampiitati^d  limb  ; 
or  the  nerve  may  he  lengthened  by  flaps  cut  from  the  u|>[)er  and 
lower  portions  and  unittHl  as  in  tendon  suture  (Fig,  iK')).  Passing 
numerous  strands  of  catgut  between  the  divided  ends  by  means  of 
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a  fine  cnr\*ed  needle  has  been  recommended,  also  enclosing  the 
strands  vrithin  a  tube  of  decalcified  bone  which  also  surrounds  the 
ner\*e  for  a  short  distance  above  and  below.  In  all  of  these  plans 
the  intermediary  substances  simply  ser\'e  as  conductors  of  the  new 
axLs-cylinders. 

After  healing  of  the  operative  wound  the  affected  r^ion  should 
be  treated  by  massage,  hot  and  cold  douches,  and  electricity.  The 
judicious  use  of  these  measures  will  often  retard  dt^nerative 
changes  in  the  muscles. 

Gompression  of  Nenre-tnmks. 

Permanent  compression  of  a  ner\'e-trunk  is  generally  caused  by 
contraction  of  a  cicatrix,  pressure  of  a  displaced  bone  or  callus 
following  dislocation  or  fracture,  or  to  growth  of  a  tumor  or 
aneurism.  The  symptoms  are  variable.  There  may  be  simply 
the  numbness  and  muscular  weakness  of  a  contusion,  or  the 
impairment  of  function  may  progress  until  total  paralysis  of  sen- 
sation and  motion  occurs.  Pain  is  often  a  prominent  symptom. 
The  treatment  should  consist  in  removal  of  the  cause  of  the 
pressure.  Dissecting  the  nerve  free  from  an  encireling  cicatrix 
or  mass  of  callus,  or  the  removal  of  fragments  of  bone  or  neigh> 
boring  tumor,  will  often  bring  about  a  permanent  cure,  although 
a  return  of  sensation  and  motion  may  be  delayed,  as  after  more 
severe  injuries. 

Among  the  most  frequently  obser\'ed  traumatic  pahiea  are  those 
of  the  facial  muscles  due  to  injur\*  to  the  seventh  ner\-e  from 
fracture  at  the  base  of  tlie  skull,  those  of  the  extensor  muscles  of 
the  forearm  due  to  pressure  on  the  mui^culospiral  ner\'e,  from 
fracture  of  the  humerus,  ulnar  paralyses  from  fractures  of  the 
internal  condyle  of  the  humerus,  and  paralyses  of  the  leg  muscles 
from  fractures  about  the  knee-joint,  aiusiug  pressure  on  the  pop- 
liteal nerves. 

Neuritis. 

Neuritis  is  an  inflammation  of  the  sheath  of  a  ner\-e-trunk  and 
<»f  the  connective  tissue  between  its  fasciculi.  It  arises  from  a 
variety  of  causes  some  of  which  are  not  well  underst<XKl.  Trauma, 
wound  infection,  pressure,  genenil  sepsis,  the  infectious  diseases, 
prtit,  rlieumatism,  alcoholism,  lead-poLsoning,  and  other  ehmnic 
toxiemias  are  generally  enumerated  among  the  causes  of  this  condi- 
tion. The  disease  may  be  limited  to  a  single  trunk,  or  a  very 
large  number  of  nerves  may  be  affectetl,  giving  rise  to  a  serious 
condition  known  as  muftipfe  nairitij*. 

The  symptoms  of  neuritis  var>'  with  the  cause  of  the  disease  and 
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the  aeuteness  of  the  attack.  A  neuritis  following  an  acute  trauma 
or  due  U*  extension  of  a  septie  jmioi-ss  to  the  tissues  (tf  the  niTve 
Diav  g'ive  rise  to  .severe  jKiiti  riuliatini;  over  the  area  of  distribution 
of  the  nerve,  with  h>caliz*Hl  tenderness,  and  to  the  presence  of  a 
haml  tender  c<inl  il"  the  nerve  issui>erficially  halted.  In  less  acute 
caseh  the  sympt*uns  may  be  simply  a  nundmess  or  the  sensatitm 
of  pins  and  net*dles  over  the  atfeeted  area,  follitwed  l)y  a  gnidnally 
develupinjr  aujcsthesta  with  trojtliie  disturbance.  In  motor  nerves 
there  will  lie  muscnlar  paresis  la*  jwrnilysis,  oi\cn  with  atrophy  and 
the  r(.'action  of  ile^enenition. 

The  treatment  uf  neuritis  is  almost  entirely  metlieal,  and  should 
C(msi.st  in  al»s<ilnte  rest  of  the  jtart  if  the  pain  is  severe,  with 
tH^uuterirritation  over  the  course  of  the  nerve.  I^jnter  the  u.*^'  of 
massage,  baths,  and  electricity,  is  to  be  recommentle<l  to  favor  the 
processes  of  repair  and  t^>  prevent  wasting  of  the  muscles.  C'on- 
Ftitutioual  e«mditions,  as  gout,  rhenmatisni,  or  syphilis,  should 
receive  appro] triute  treatment.  If  sepsis  or  pressure  is  fouml  to  be 
an  etiulogie  factor,  il  should  l>e  removctl  surgically.  It  is  dcsin»lj!e 
to  prevent  secondan'  contractions  by  the  use  of  splints  or  other 
mechanical  apiwratus. 


P 


Neuralgia. 

Neuralgia  is  a  condition  characterized  by  severe  radiating  pain 
following  the  course  of  a  Si-nsorj-  or  mixetl  uerve,  unacconnKUHLMl 
by  evidences  of  iu  flam  mat  ion  or  systemic  disturbance.  The  |)ain 
may  be  contiiuious  or  intermittent.  When  intennittent,  the  parox- 
ysms may  occur  as  often  as  every  two  or  thrt*e  mimites,  or  the  in- 
tervals may  be  prolongcxl  to  sewral  hours  or  days,  Eiieh  i»aroxysm 
may  be  characterize*  1  hy  a  sudden,  acute,  darting  pain,  which  may 
be  the  cause  of  convulsive  movements  in  the  neighlHiring  nnisc*h's 
(esjKfcialiy  in  neuralgia  of  the  fifth  nerve),  and  may  as  suddenly 
cease ;  or  the  pjiin  may  begin  with  a  slight  discomfort  which  grad- 
ually increases  in  severity  until  the  most  aecnte  sidfering  is  pro- 
ducinl,  ;ind  tlien  suddenly  or  gradually  subsides.  Patients  suffering 
frtmi  neiimlgia  may  have  a  series  ni"  attacks  extending  over  a  jH^riml 
of  several  days  or  weeks  aufl  then  be  free*  for  a  uunilx'r  of  months. 

The  causes  of  neundgia  are  obscurtn  Apparently  it  is  often  due 
to  malaria,  rheunnitisni,  gont,  syphilis,  or  lend-pusctning,  Imt 
(piite  as  ofteii  it  iHX'urs  without  assmnation  with  any  (»f  thcK* 
toxjeniic  conditions.  General  ill  health  from  any  cause,  and 
esj>ecially  anremia,  seem  orten  to  be  associated  with  neundgia. 
Of  the  htcal  causes,  trauma,  irritation  itf  one  of  the  ]>eriphend 
branches  4if  a  nerve,  pressure  from  any  cause,  and  ex|KJSure  to 
cold  and  dampness,  are  the  most  frequent. 
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Treatment. — In  the  majority  of  instances  the  treatment  of  neu- 
ralgia fall;!  to  the  care  of  the  pliysician  rathrr  than  the  surgeon. 
Iron,  quinine,  salicin,  cod-liver  oil,  and  g»H>d  iocA^  associated  with 
the  hxil  use  of  heat,  mentliol,  or  4»thcr  st^xitliint;  applications,  will 
be  foand  iL'-eful  in  the  treatment  of  most  case*  in  wliitli  the  cause 
is  obscure.  Lai^  d«»ses  nf  aconite  nr  strychnine  have  lH*cn  ad- 
vised, and  hydrotherapy  or  a  chinige  of  climate  will  often  lie  of 
great  lienefit.  For  the  immediiite  n4Jef  »»f  [Kiiii  the  use  of  plit'- 
naoetine,  acetauUid,  antikamnia,  or  some  of  the  uther  rt«iil-iar  anal- 
geaes,  or  opium  in  s«>me  form,  is  fre(jucntly  neci's.siry.  Galvani>m 
is  often  effectual.  When  these  measures  are  unsuc*vssful  anil  the 
suffering  is  great,  surgiwil  inter\'ention  is  indicate+L  Xeuralgia  is 
treated  surgically  by  the  removal  of  a  direct  cause,  as  the  pressure 
of  a  tumor,  cicatrix,  or  foreign  hiKly  upim  the  nerve ;  or  by  the 
TCOKA'al  of  a  reflex  cause,  as  the  treatment  t»f  rariou.s  te<.th,  intni- 
Ittsal  conditions,  or  disease  of  the  accessor^'  t^iuuse^,  or  of  nvarian, 
renal,  rectal,  vesical,  or  urethral  sour<:i(»s  of  irritation  j  by  nerve- 
stretching  in  neumlgia  of  a  mixed  nerve ;  by  neurotomy  or  neu- 
rectomy in  disease  of  a  purely  sensory  ner\'e. 

Xerre-Mrdchiiiff. — This  is  applicable  to  disease  of  any  accessible 
nerve-trunk,  but  is  employetl  most  fre<iueiitly  in  .scwi/kv/.  The 
nerve  should  be  exposed  by  an  incision,  carefully  sc^fiarated  from 
the  neighboring  tissue:^,  surnmnded  by  the  bent  finger,  a  strand 
of  gaujte,  or  a  blunt  hook,  and  pmgresf'ively  increasing  traction 
made  for  four  or  five  minutes,  after  which  the  woun<l  is  close*!  and 
an  aseptic  dressing  applies].  Temporary  improvement  almost 
always  follows  this  prtH'etlure,  and  permanent  relief  is  sometimes 
obtained.  The  sciatic  nerve  may  also  be  stretcheil  by  the  dry 
method,  by  placing  the  |Kitient  on  his  back  and  forcibly  flexing 
the  thigli  on  the  Ixidy,  the  leg  l>eing  held  in  complete  exteuision. 
Roman  von  Baracz,  in  a  recent  article,  asserts  that  in  ol»stinate 
oases  of  sciatica  adhesions  frequently  exist  between  the  trunk  **( 
the  nerve  and  the  tissues  at  or  just  within  the  sciatic  notch,  and 
advises  exposing  the  nerve  at  this  point  and  separating  the  adhe- 
sions with  the  finger.  Bennet  and  Niordano  have  successfully 
resected  the  jjosterior  roots  of  the  nerve  in  relH-liious  sciatica. 

yrurofomt/  and  neurertomt/  liave  been  largi'ly  enipiove<l  in  the 
treaitment  of  neuralgia.  Division  of  a  nervi-tnmk  gives  instant 
rdief  to  neuralgic  pains  in  its  branches,  but  rcenrrent^es  are  fre- 
quent aiW  this  operation,  due  to  a  sulisetpient  union  of  thedividetl 
ends.  Renio\^l  of  a  section  of  a  ner\-e-trnnk,  l«»ving  a  c«insider- 
able  interval  between  the  dividetl  ends,  which  may  lie  filled  with 
sterilized  paraffin,  mbi>er  tissue,  or  some  other  iinirritating  sul>- 
stance,  is  more  successful,  but  the  symptoms  recur  nut  inlm|Uent!y 
after  these  procedures. 
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Of  all  the  dirteront  forms  of  iieuralglu,  tlu^  rabies  most  likely  to 
fall  to  tlie  wire  of  the  ^t'lieml  siir«rHUi  are  tlioM-  iiffVrtiiig  tin- 
various  branelies  of  the  tiftli  rnuiial  iierve,  aiul  groupeil  iiiKler  the 
term  tie  fhuiottreuj'.  If  the  di.sfase  i.s  Itniitetl  to  one  of  the  three 
(livisiim:*  i>f  the  nerve,  ]K'ri|jheriil  stret^^hing,  neiirotoniy,  or  m^ii- 
rectoiiiy  may  he  j>raetisi»(J.  <>f  the^e  pit>cetlures,  iieiireettniiy  only 
is  to  lie  reeommende<l.  If  the  diseaj^e  affects  all  three  divt>ions 
of  the  nerve,  or  if  the  disea.se  Ikls  resLsted  all  otlier  rational 
methods  of  treatment,  and  the  i^yniptonis  are  so  severe  as  to  war- 
rant the  patient  assuming  a  ennsJdemhle  ri>k  to  obtain  relief, 
intraerantal  neurectomy  or  removal  <if  the  Gasserian  ganglion  is 
to  be  ret^iimniendecl. 

Neurtvlomi/  of  Ute  Flrd  Divimon  of  th*'  Fifth  JWrtT.— The  supra- 
orbital nerve  is  exjmsed  liy  a  horizontal  ineision  just  lielow  the 
superior  margin  of  the  orbit,  <iividing  tiie  tissues  down  to  the 
gupraorl>ital  urttch,  through  Mhich  the  nerve  jesses.  The  nerve 
is  then  gmsjH'd  by  an  arterjwlamp  and  separate*!  from  tlie  .sur- 
rounding orbital  fat,  which  is  depressed  l>y  a  flat  retractor.  Trac- 
tion is  tlieii  made  upon  the  nerve  until  the  supratrm-hlear  linincli 
is  exjKised.  The  nerve  is  divide*!  behind  this  branch  and  the 
peripheral  jwrtion  removed.  The  wound  is  then  dcsed  and  an 
aseptic  dressing  applied. 

N<euredoin^  of  the  Sec^iul  jyinsion, — Kxpose  the  iufrafu'lntal 
nerve  by  a  curved  horizontal  ineision  along  the  lower  margin  nf 
the  orhit.  The  nerve  will  Ik*  found  jjassing  out  of  the  infraorliital 
foramen  lying  on  the  levator  hibii  sujHTioris  muscle.  It  shouhl 
be  grasped  with  an  artery -clamp  or  a  piece  of  stout  silk  tied 
around  it.  The  orbital  jKTiosteum  and  fat  should  Ix*  retraettHi 
and  the  canal  br<vken  open  by  a  ehisel»  the  ner\*e  drawn  outward, 
divided  as  far  back  as  jXKSsible,  and  the  peri[itheral  pttrtion  removed, 
after  which  the  wound  should  l)e  united  and  dresst>d.  A  tar  more 
C(»mplete  Imt  more  difficult  operation  is  that  suggested  by  C'arno- 
chan.  Expose  the  infraorbital  region  by  a  T-incision,  the  |>erpen- 
dicular  arm  extending  from  the  infntorbital  notch  to  a  point  near 
the  angle  of  the  mouth,  the  horizontal  arm  ahmg  the  inferior 
ma"gin  of  the  orbit.  Next,  is()late  the  nerve  as  it  emerge?  from 
the  foramen  and  secure  it  with  a  piece  of  strong  silk  ;  then  divide 
all  tissues  down  to  the  li<jne  and  arrest  bleeiling.  Next  remove 
a  portion  of  the  anterior  wall  of  the  antrum  with  a  chisel  or 
trephine^  and  then  remove  a  small  button  from  the  posterior  wall 
with  a  one-half  inch  trephine,  exposing  the  sphenomaxillary  fossa. 
The  infraorbitiil  canal  is  then  o|>ened  from  below  by  a  chisel  or 
bone-foreeps,  throughout  its  entire  length,  after  which  the  ner\'e 
is  drawn  down  wan  1  into  the  trcphine-o|K>ning  through  the  p<iste- 
rior  wall  of  the  antrum,  and  followed  backwanl  to  the  foramen 
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Jum.  It  sliould  be  divided  as  near  the  foramen  as  possible, 
and  the  entire  extracranial  portion  removed,  iucluding  fhe  .*pheno- 
polatixie  »»r  Meckel';!  g:inglion.  Considerable  venous  hemorrhage 
will  aeoompany  the  maniptdations  in  the  ^phenomaxillan'  fossa, 
whicfa  is  best  controlled  by  {lacking.  The  packing  may  l>e  id  lowed 
to  remain  in  place  two  or  three  days,  and  after  itsi  removal  the 
cutaneous  wound  can  he  sutured  wiilniut  aiiiesthesia,  as  all  sensa- 
tioo  in  the  part  lias  been  aboli&ihed  by  the  o|>eration. 

yeureciomif  of  the  Third  IHrision. — Make  a  curved  incision 
around  the  angle  of  the  jaw,  dividing  only  the  skin  and  siiperlicial 
fik^ia ;  isolate  the  two  main  branches  of  the  facial  nerve  and 
Stenson's  duct,  which  lie  on  the  fiu«ia  covering  the  masseter 
muscle,  retract  these  structures  and  divide  the  masseter  muscle, 
exposing  the  ascending  ramus  of  the  jaw.  Nejct  trejihiue  tliis 
joBt  above  the  angle  and  recognise  the  nerve  as  it  enters  ihe 
dcfital  canal.  Divide  it  as  dose  to  the  canal  as  pf>ssible,  grasp 
the  proximal  end  with  forceps,  and  follow  it  upwanl  for  an  inch 
c»r  more,  and  divide  with  blunt  scissors.  Unite  the  cutaneous 
incision  and  apply  an  aseptic  dressing. 

Fig.  96. 


^ 


itmp  turofd  duwn,  »;xrK»sinc  the dora  nuiter  and  middle  mcnln^Al  artery. 

IdOTK  arv  then  pushed  upward  so  w  to  exfioee  the  petrous  bc»ne  with  the 

fagUon  tyifls  on  Its  apcJ^.    vHortlcr  ) 

Tniraeramal  Neureciomtf  or  Removal  of  the  Gnmerian  Ganglion, 
— ^The  Grasscrian  ganglion  is  best  exposed  by  the  Hartley-Krause 
operation.  Make  an  oraega-sha[)ed  incision  extending  fmm  the 
anterior  extremity  of  the  ZAgonia  upward  and  backward  along 
the  temporal  ridge  to  its  posterior  extremity  (Fig.  96).     Carry 
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tbe  indsiaQ  down  to  the  nkull,  arrest  hemorrhage,  and  divide  the 
bone  in  the  Jine  of  this  incision,  using  the  Hartley  ehisels,  a  sur- 
gical engine,  or  tlie  G\^Vi  saw,  throiijrh  several  small  trephine- 
openings,  care    being  taken   nut   t<»  wound   the  duni.     The  flap, 

consisting  f>f  the  Ixmic  adherent  t<>  tlie  soft  part^,  is  then  rai-icd 
witli  jK'rinsteal  elevators  and  hn»ken  otf  along  the  line  of  it;?  base, 
which  should  lj<- just  oppfjsite  the  zygoma.  The  mi<klle  meningvul 
artfr)'  may  }>e  injured  by  sejiarating  the  heme  finra  the  tlura  ami 
ebotdd  be  secure*!  by  a  fine  silk  ligature  pssed  lieneath  the  dura 
with  a  fimall  curve*l  needle.  Tbe  lower  margin  of  the  opening 
into  the  skull  may  l>e  extende<l  by  removal  of  the  thin  plate  of 
Ixine  with  rongrur  forceps.  When  all  hemorrhage  is  arrested  and 
the  position  of  the  head  is  so  adjusted  as  to  admit  the  greatest 
amount  of  ligljt,  the  dura  is  very  slowly  and  ven*  gently  raised 
from  the  middle  fossa  of  the  skull  by  the  fingers  or  a  smo<^>th 
gjiuze  siMinge,  until  the  foramina  (rotundum  and  ovale)  are  exp<.ieed. 
When  there  are  freely  exposed,  the  dura  and  brain  are  well  re- 
tracted by  means  of  a  fiat  higldy  polislicd  spatula,  and  the  H^M-ond 
and  third  divisions  of  the  nerve  drawn  upward  on  a  small  blunt 
htmk  and  divided  as  close  to  the  lx>ne  ns  possible.  The  proximal 
portiftns  (*f  the  two  nerves  are  then  se<*ured  by  two  artery -clam  |i:5, 
the  dura  divided  lietween  the  nerves  along  the  thin  curvetl  e<lge, 
made  prominent  by  upwanl  tractitvn  on  the  clamps,  and  the  rheath 
of  the  ganglion  o[>enetl.  The  ganglion  is  removetl  by  twisting 
the  two  clani]»s  so  as  U*  tear  the  brajifhes  ami  the  attachtxl  gjinglion 
backward  awuy  from  the  iintouched  Hrst  division.  The  difiicuUies 
of  this  ojM'mtion  are  chiefiy  from  severe  and  long-continued  ven- 
ous hemorrhage  frcmi  small  and  large  dund  trunks  emptying  into 
the  cavernous  ^inus  or  from  u  wound  of  the  sinus  itsf-lf  This 
can  generally  he  i-iintrolltHl  by  gauze  [larking,  irrig-ating  the  wound 
with  lu>t  salt  solution,  or  lK»tb  conihim-d.  The  operator  should 
be  provided  with  a  large  number  of  conveniently  sized  strips  of 
gauze,  which  may  be  used  for  packuig  the  apex  of  the  wound, 
allowed  to  remain  a  minute  or  two  anil  then  rvmovetl.  Raising 
the  jiatient  to  the  sitting  posture,  and  the  application  of  adrena- 
lin to  the  bltH.'^ling  fMiint,  will  sometimes  l>e  of  service.  After 
removal  of  the  gjinglion  and  arrest  of  the  hemorrhagt*  the  bone- 
flap  should  be  n'placcxl  and  securetl  with  .*ilk-worm  gut  sutures, 
a  small  rubljcr  tissue  drain  being  li;t't  in  ime  angle  of  the  w<iun<l. 
The  eye  slumld  hv  covered  with  a  small  layer  of  sterile  cotton 
covered  by  several  layers  of  gauze,  the  W(mnd  dresseil,  and  the 
whole  held  in  place  by  a  snug  head  bandage  of  starched  crino- 
line. It  lias  hci-n  suggested  bv  Abbe  and  others,  when  the  disease 
la  limited  to  the  second  and  third  divisions  of  tlie  nerve.  U*  resect 
a  small  portion  from  these  branches  as  they  enter  the  foramina 
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and  leave  the  ganglion  undisturbed,  preventing  reunion  of  the 
divided  ends  by  placing  a  folded  piece  of  rubber  protective  tissue 
between  the  divided  ends  or  filling  the  foramina  with  paraffin. 

Harvey  W.  Cusbiug  exposes  the  ganglion  by  a  lower  incision 
similarly  cur\-ed.  The  temporal  muscle  and  zygoma  are  divided 
in  the  line  of  the  incision,  and  both  are  turned  downward,  ex- 
poe^ing  the  lower  portion  of  the  temporal  fossa  of  the  skull.  This 
is  broken  through  with  a  chisel  and  the  opening  enlarged  with  the 
rongeur  forceps.  The  dura  with  the  middle  meningeal  artery  is 
gently  retracted  and  the  ganglion  ex  posted  as  in  the  Hardey  opera- 
tion. The  advantages  of  this  route  are  that  there  is  little  or  no 
risk  of  wounding  the  middle  meningeal  artery,  and  as  the  opening 
in  the  skull  is  nearer  the  ganglion,  its  exposure  can  be  accom- 
plished with  a  minimum  amount  of  retraction  and  compression 
of  the  brain. 

By  means  of  this  incision  one  is  also  able  to  expose  the  second 
and  third  divisions  as  they  emerge  from  their  foramina,  and  thus 
perform  an  extracranial  neurectomy. 

Tumors  of  the  Nenres. 

Tumors  arising  from  nerve-tnmks  are  rare.  They  are  gen- 
erally of  mesoblastic  origin,  and  arise  from  the  sheath  of  the 
nerve  or  the  connective  tissue  between  the  fasciculi.  The  tumors 
most  frequently  encountered  are  the  fibn>niata  or  fibroneuromata, 
myxon^ata.  and  sarcomata.  A  fibroma  growing  from  the  sheath 
of  a  ner\'e  may  produce  no  symptoms,  as  the  nerve-fibres  may 
pass  along  one  side  of  the  tumor  as  a  well-recognized  cord  and 
be  in  no  wise  affected  by  iti?  growth.  Occasionally,  when  the 
presi^ure  on  the  neighboring  parts  produces  ct^mpression  of  the 
ner\e-fibres,  pain,  numbness,  and  muscular  disturbances  are  pro- 
duceil.  This  is  especially  true  if  the  tumor  develops  in  a  bony 
canal.  Fibromata  growing  from  the  interfascicular  areolar  tissue 
may  cause  a  separation  of  the  individual  fibres  of  the  ner\'e,  which 
may  be  spread  out  over  its  surface. 

A  well-rec<jgnized  form  of  fibronui  is  the  painful  subcutaneous 
tubercle,  which  often  appears  along  the  branches  of  the  cutaneous 
ner\'es,  especially  on  the  lower  1^.  The  condition  kno^^^l  as 
moUuwum  fihrosum  is  in  many  instances  a  group  of  fibromata 
grr>wing  from  the  cutaneous  nerves.  Fibroneuromata  are  tumors 
which  on  tain  ner\'e-elements  as  well  as  fibrous  tissue,  and  are 
ommonly  ol>served  in  the  bulbed  extremity  on  the  proximal  end 
of  a  divided  nerve-trunk. 

Sarcomata  and  myxomata  are  rare,  and  are  recognized  by  the 
usual  characteristics  of  these  growths. 
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In  regard  to  treatment,  the  same  rules  apply  as  in  tumors  of 
other  tis.'^ues.  Malignant  tumors  shfiuhl  \h}  r^-inovtHl  jls  earlv  as 
possil)le  ;  iniiacent  tumors  giving  rise  Ut  painltil  -symptoms  .should 
also  be  removetl.  Small  tibromata  oeeurring  on  important  nerve- 
tninks,  not  giving  risj^  to  synipt<mis  ami  showing  no  temlency  to 
iiicreiiiie  in  size,  should  not  be  niok-stwl. 

Tic  CfOnvTilsil 

This  aflTeetron  f.s  a  .><pa^niiHlif'  twitehing  of  the  faeial  muscle.-  due 
to  irritation  of  the  sev<'nth  nerve.  Its  cause  is  obseiiiv.  It  is 
oi'teu  asswiiitinl  with  severe  ncunilgia  of  the  fifth  nerve.  If  the 
disease  is  *>f  a  severe  typ^  and  causes  mueh  diseonilbrt,  stretching 
the  seventh  nerve  will  sometimes  afford  relief.  The  nerve  is  l>est 
exjKised  by  tlie  inetliiHl  of  liaiiin,  wliieli  eonsists  in  a  curved  in- 
cision bi'ginning  behind  the  ear  opposite  the  external  meatus  and 
carrie<l  downward  and  forward  an>und  the  lobule  toward  the  angle 
of  the  jaw.  The  anterior  border  of  the  sternoniastoi<I  nmsele  is 
expftsed  and  retracted  backwani,  and  the  [rarotid  gland  drawn  for- 
ward. This  exposes  the  digastric  muscle,  along  the  U|tper  bi>nler 
of  which  the  nerve  will  he  tbuiid.  It  is  raiseii  on  a  blunt  hmtk 
and  the  tension  maintained  for  two  or  three  minutes,  aller  which 
the  wound  is  closed. 


Torticollis. 

Tortieollis    is    a    spasmodic    contraction   of  the  steruomastoid 

muscle  alone  or  assifciattnl  with  other  muscles  of  the  neck,  pn>- 
dneing  an  almormal  attitude  of  the  head  with  or  without  convulsive 
movements  (Fig.  J>7).  The  disease  (H'<'urs  both  as  a  congonitil 
and  an  actpiiretl  atf'eetion.  In  the  congenital  variety  the  eiuise  is 
ofteti  a  hematoma  of  the  stemomastoitl  nmsele  or  a  prenatal 
myositis,  with  subse(]ueiit  contraction.  In  the  acquiretl  variety 
the  sympttvnis  are  often  ajtparently  due  to  some  cenlnd  irritation 
tninsndtt*^]  tlmjugh  the  nerves  Hupplying  the  aflected  muscles.  It 
is  frequently  a-ssm^iated  with  neurasthenia,  hysteria,  and  other 
neuroses;  occasionally  it  Is  thought  to  follow  tmuina.  In  the 
congenital  myelogenous  variety,  cervical  scolioses  anil  asymmetry 
of  the  skull  and  face  are  fretpienlly  {iresent.  Cases  seek  relief 
from   the  surgeim  only  after  medical  means  have  been  exhausted. 

Treatment, — The  snrgii-id  treatment  eonsists  in  tenotomy, 
myotomVt  stretching  or  tlivision  of  the  spinal  acccs.iory  nerve,  or 
division  of  the  [Misterior  brauclies  of  the  upper  three  cervic^d 
nerves. 

The  spinal  accessory  nerve  can  be  exposed  by  a  three-inch  in- 
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'ctsioo  along  the  anterior  tmir|;iii  of  the  9temomiistoid  muscle, 
begmning  at  the  tip  of  the  nuistoitl.  Tl»e  incision  is  «irrie<I  (lr>wn 
to  tlie  deep  fascia,  which  is  tlivide*!,  and  the  s|>ace  betwetm  the 
iDQscJe  and  the  carotid  sheath  exposed  by  retracting  the  tissues. 
The  nen'e  will  l»e  found  just  below  the  ]>osterior  Wily  of  the  digas- 
tnc  muscle  at  a  jjoint  where  the  latter  crosses  the  tmnsverse  pnx'ess 
of  tile  atlas,  and  is  identifie«l  by  following  it  downwanl  to  the 
siemomastoid  muscK\  which  it  enters  at  a  point  opfH)site  the  angle 
of  the  jaw.  The  ner%e  is  raised  on  a  blnnt  hook  and  may  be 
atwiciml  or  a  portion  resecteil.     The  ner\'e  may  also  be  reached 

Fig.  97. 


I  t:. 


br  an  incision  along  the  middle  of  the  posterior  border  of  the 
muscle  as  it  pa•^»es  into  the  tra{K*zius,  Bailey  has  pointed  out 
tJiat  complete  ponilysLs  of  the  stemomastoid  and  trapezius  ocea- 
aioiiaUy  follows  this  operation,  owing  to  the  entire  nerve-supply 
bang  transmittetl  through  the  spinal  accessor^'  tnink.  W  the 
poeterior  muscles  of  the  neck  are  largely  involved,  the  tra|>ezius, 
Kptenius,  ctmiplexus,  and  tnichelomastoid,  the  posterior  branches 
of  the  fip*t,  second,  and  third  cer%'ical  ner\'es  should  ho  divided. 
Tliis  is  accomplished  through  an  Incision  five  or  six  inches  in 
leofftii  extending  from  the  occiput  vertiatlly  downward  abf«it  an 
iBeb  from   tlie  spinous  processes.    The  incision  shouhl  divide  the 
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skin,  fa^^cia,  and  trai>eziiis  nmsolo  ;  tlie  etlgts-i  of"  the  nuiscle  j^houkl 
then  bo  woll  rotructeii  and  the  spleuiiis  and  c<inn)]exu.s  diviticd 
transversely.  The  in>sterinr  muwtilar  hnuielies  oi'  the  three  iip}K'r 
c»rvieal  nerves  will  be  found  IxMieath  the  eoniplexus.  These  sltuukl 
be  reseeted  and  the  dividet!  niuseles  united  with  catgut  i^iit tires. 
After  ehisiire  of  the  wound  the  head  should  be  placed  in  its 
normal  pisition  and  retained  by  ntejins  of  a  p]a.ster-t>f- Paris 
dressing.  After  heading  of  the  wound,  nia8.sagnt%  regidar  exereises, 
hydrothenipy,  and  general  tonic  mea-sure^  should  be  emplttyed. 

Perforating  XJlcer  of  the  Foot. 

Perforatino;  uleer  of  the  foot  is  an  indigent  ul<x»r  occurring 
generally  under  the  ball  of  the  great  toe,  ami  showing  no  disposi- 
tion to  heal  even  under  the  most  favorable  ct>nditioni«.  The  aiuse 
of  this  eobdition  is  tibscure,  but  is  generally  supjm.setl  to  be  due 
to  some  tro|>hie  disturbance.  The  disease  is  often  associated  with 
locomotor  ataxia  or  other  lesions  of  the  spin;d  a^rd.  It  oeeasion- 
ally  rciiult^  from  tniunia^  and  may  foUow  neuritis  from  any  cause. 
The  suri-onuding  skin  is  often  anfesthetic ;  the  ulcer  may  extend 
to  the  brfjue  and  not  infre(|uently  results  in  necrosis. 

The  treatment  consists  in  rest  and  elevation  of  the  j^art.  hot 
poulticas  or  wet  tln'ssings,  with  eurettjjge  of  the  nicer  ami  removal 
of  the  thickened  skin,  followed  by  packing  with  balsam  or  imio- 
form  gauze.     If  these  measures  fail,  amputation  may  be  necessar)'. 

Resection  of  the   Cervical   Sympathetic   for   Qlaucoma,  or 
Exophthalmic   Croitre. 

This  operation  is  still  on  trial  fttr  these  and  other  conditions. 
Sufficient  data  are  not  at  hand  to  allow  us  to  determine  its  value. 

The  upfM?r  three  cervical  ganglia  with  the  connecting  cttrd  may 
be  exjw.setl  by  an  incision  made  along  the  entiiv  length  of  the  |X)S' 
tenor  border  of  t!ie  sternomastoid  muscle.  After  ilivision  t>f  the 
dee[)  fascia  and  retraction  inward  of  the  muscle  the  carotid  sheath 
is  exposed,  beni-ath  which  will  be  s<'en  the  gray  conl  of  tlte  sym- 
[lathetic  nerve.  This  should  Iw  followed  upwan^l  and  downwan:! 
imtil  the  ganglionic  enlaigements  are  found  and  the  cord  divided 
alxive  the  first  and  IjcIow  the  third  ganglion. 
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CHAPTER   XIV. 

INJURIES  AND  DISEASES  OF  THE  BRAIN  AND  SPINAL  CORD. 

Although  the  brain  and  spinal  cord  are  perhaps  the  best  pro- 
tected organs  in  the  body,  owing  to  their  bony  coverings,  they  are 
not  infrequently  the  seat  of  grave  injury.  These  injuries  in  the 
majority  of  instances  are  aooompanied  by  fractures  of  the  skull, 
or  fractures  or  dislocations  of  the  vertebrae.  The  bony  injuries 
will  be  considered  in  Chapters  XXVII.  and  XXVIII.,  in  which 
it  will  be  shown  that  in  themselves  they  present  no  more  serious 
features  than  fractures  in  other  localities,  the  danger  of  such 
injuries  being  in  direct  proportion  to  the  extent  of  lesion  in  brain 
or  spinal  cord. 

INJURIES  AND  DISEASES  OF  THE  BRAIN. 

Since  many  of  the  sui^cal  diseases  of  the  brain  are  traumatic 
in  origin,  and  as  in  a  large  number  of  these  conditions  both  gen- 
eral and  local  symptoms  are  produced,  they  are  difficult  to  classify 
in  a  satisfactory  manner.  We  shall,  however,  consider  first  the 
generalized  lesions  of  the  brain,  or  those  resulting  in  symptoms  of 
general  cerebral  disturbance,  and  later  the  localized  lesions,  or 
those  characterized  chiefly  by  focal  symptoms. 

Ck>ncas8ion  of  the  Brain. 

Concussion  of  the  brain  may  be  defined  as  a  condition  of  im- 
paired or  suspended  cerebral  function  due  to  a  sudden  and  violent 
jarring  of  the  brain  without  gross  structural  lesion.  The  ciiuse 
of  this  condition  may  be  a  fall  or  blow  on  the  head  with  or  with- 
out fracture,  or  a  fall  upon  the  buttocks,  the  force  l>eing  trans- 
mitted through  the  vertebral  column.  Many  theories  luive  been 
propounded  to  account  for  the  symptoms  of  concussion.  The 
most  recent  investigations,  however,  show  that  in  pure  concussion 
the  only  stnietural  change  may  l)e  a  condition  of  shrinkage, 
changed  outline,  and  chromatolysis  of  the  ganglion-cells  similar 
to  that  pnKluccil  by  exhiiustion  or  star\'ation. 

The  symptoms  of  concussion  var>'  greatly  in  dt^gree.  An  ex- 
ample of  the  simplest  form  would  Ix?  the  slight  giddiness  and  visual 
disturbance  commonly  spoken  of  as  "  seeing  stars,"  which  one 
frequently  experiences  for  a  moment  after  a  sudden  blow  on  the 
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iieail.  A  mure  severe  type  woiil4  he  illustratt'cl  by  the  sud<leD 
su.s|x»ucletl  oinscinusTiess  aiul  eiitu])!ete  nniseular  rehixatinn  which 
follow  a  **  km>ck-tJUt  "  blow  ou  the  angle  ut'  the  jaw.  Recovery 
from  such  a  bh»w  usually  takes  place  in  a  few  i^eeontij*,  but  for 
seveml  miiuites  thereafter  the  individual  «^eiys  daiied  and  not  cjuite 
iu  touch  with  Itis  surronndings.  Later  a  Jtt>lingof  wejikm-^s  and 
indispoftitiou  to  phy.sieal  or  mental  exertion  may  \jv  present  fur 
several  ijours»  In  tiie  severe  tonus  of  I'oneusstoii  the  period  of 
uneoDseiousness  may  he  prolonged  for  si^veral  hours,  althnugii  it 
is  rarely  contjilete.  As  a  rule,  the  individnal  «in  lie  arou>«l  by 
extraordinary  eiforts  on  the  jiart  of  his  atteiKlants,  and  may 
(weasiimally  make  some  brief  reply  to  questions  frequently  re|)eatett. 
When  uniiisturbed  he  lies  witli  eyelids  partly  open,  the  face  is 
pale  and  expressionless,  the  extremities  are  cold  and  often  bathed 
with  jK'rspiration,  the  rrspiratirtns  shallow  and  qniet  ;  the  pulse  is 
frequent,  feeble,  ami  r>tten  intermittent  •  the  lernjieniture  of  the 
body  is  subnormal  ;  the  sphincters  may  he  relaxi>d.  The  Ci>Ddition 
is  praetically  one  of  shook  in  which  the  inijiaired  cerebral  fnnction 
is  rather  more  niarked  than  usiiaL  After  a  variable  period  rwie- 
tion  occurs,  generally  indicated  by  nausi-a  and  vomiting,  after 
which  the  e<vlor  improves,  the  pulse  btH-oniers  stronger,  con- 
sciousness returns*  and  the  patient  slowly  reeovere,  A  condition 
of  apathy  and  ]ihysieal  weakness  may  persist  for  days  or  even 
weeks.  Occsisionally,  reaction  docs  not  occur.  The  patient  then 
becomes  progn-ssively  weaker,  unconsciousness  gnidually  deejicns 
into  coma,  and  death  results.  It  is  probable,  however,  that  in 
these  cases  some  lej^ion  other  tlian  simple  concussion  i.s  present, 
although  ff»cal  symptoms  may  remain  absent. 

Treatment. — The  treiitment  of  concnr^sion  of  the  brain  is  practi- 
cally the  same  as  that  of  surgical  shock,  and  consists  in  ahsiilute 
rest  with  the  head  lowennl.  Hot-water  bottlci*  should  he  applied 
to  the  extremities  and  friction  or  hot  blankets  to  the  surface  of 
the  bo4ly.  Hot  drinks,  stimulating  cnemata,  intravenous  infu- 
sionsj  and  the  hy]nxlermic  tise  of  strvehnine,  whiskey,  and  atro- 
pine are  to  be  emploVMl  if  the  shock  is  profound  and  tlie  heart 
action  fails.  After  reiu^tion  has  occurroil  rest  in  a  dai-kentnl  room, 
light  diet,  cathartics,  and  an  ic4>bag  to  the  head  are  indicated  if 
any  temi)erature  or  symptoms  of  cerebral  irritation  occur. 

Contusion  or  Laceration  of  the  Brain  or  its  Membranes, 

This  condition  is  always  asfiociateil  with  concussion  of  the  brain, 
the  symptoms  of  the  latter  appearing  first  and  masking  those  of 
contusion,  which  manifest  themselves  only  after  the  patient  l>egins 
to  recover  from  the  concussion*     The  causes  of  contusion  or  laccr- 
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I  of  the  intraeranuil  contents  are  the  same  as  those  of  ooncus- 
aiuD,  but  are  nn»re  severe  in  character.  In  the  jrrcat  maJMrity  nf 
instanoes  contusion  ii^  associated  \^nth  fnicture  of  the  i<;kull,  tunre 
pATticulaHy  with  thoee  fractures  involving  the  base.  The  injiir\- 
waaj  be  confined  to  the  immediate  vicinity  of  tfie  Kliiw,  <>r,  as  fn-- 
quently  liappens,  it  may  a{>{>eiir  at  a  point  directly  t)pjK>>ite ;  or  in 
severe  cases  it  may  be  generally  distributtHi  throughout  the  brain 
and  its  coverings.  The  lesions  may  c«*u>ist  in  bruises  or  tears  in 
the  membranes  or  of  the  brain  substanct.^  with  hyjjenemia,  henj- 
orriiages,  oedema,  and  thromlxtsis  of  the  vcssi'Is. 

The  tymptoms  are  quite  ditferent  from  tliose  due  to  concussion. 
They  are  expressed  best  by  the  term  cerebral  irrttabUity.  The 
patient,  after  recovery  fn>m  the  temporary  unconsciousness  of  the 
aooompanying  concussion,  appears  restless,  the  eyes  are  tightly 
dosed,  and  the  features  drawn  as  if  in  jviin.  He  lies  in  a  position 
of  general  flexion,  die  head  is  incliru'*!  toward  tbc  chest,  the  btnly 
rests  upon  the  side,  with  the  thij2:hs  dra^^^l  upward  and  the  legs 
flexed.  The  arms  are  l>ent  at  the  elb<»ws,  the  wrists  are  flexe<l, 
and  the  6sts  clenched.  The  head  is  buried  in  tiie  pillow,  and  he 
resists  with  angrk-  exclamatioiLS  and  gestures  ;uiy  attempt  to  move 
him  from  tht  position  or  to  make  a  physical  examination.  He 
lies  to  this  semioonscious  state  for  an  indetinite  fieriod,  oct^^^ionatly, 
in  alcoholic  cases,  bec:»ming  wildly  delirious  and  making  attempts 
to  get  oat  of  bed.  The  fa'-e  is  Hushe*!,  the  skin  dry,  the  temfvera- 
tnre  elevated,  the  pulse  rapid  and  full.  Foo<l  Is  swallowe<l  when 
placed  in  the  mouth ;  the  urine  and  feces  are  passe<l  in  the  be«l. 
This  condition  may  persist  for  days  or  weeks,  after  which  the 
g^ptoms  may  gradually  improve  and  complete  recovery  ensue. 
Occasionally,  however,  there  is  a  long  and  perhaps  permanent 
period  following  convalescence,  in  whith  die  patient  complains  of 
headache,  loss  of  memory  or  other  mental  or  physical  defect 
Id  other  cases  evidences  of  meuiogiils  or  meningo-encephalitis 
de^rdop,  which  may  rapidly  result  in  fatal  eompression  or  sepsis. 
In  these  cases  death  generally  occurs  during  the  first  five  days. 
If  the  patients  survive  this  period,  recovery  may  be  looked 
for  in  a  mnjority  of  instanoes  (Bailey). 

The  treatment  of  contusion  or  laceration  of  the  brain  should  be 
to  prevent  or  overcome  septic  infection,  and  In  insort^  rest  and 
i|ujct  for  the  patient.  Comjwund  fractures?  or  sciilp  wounds  -iiould 
be  carefally  disinfected  and  treated  in  the  usual  manner.  The 
patient  should  be  kept  in  a  darkenetl  room  on  low  diet,  with  an 
ie»-faag  applied  to  the  head.  He  should  have  a  tiictful  attendant, 
who  should  administer  foo<l  at  such  times  an*!  in  such  quantities 
t»  will  be  borne  by  the  st<^»ma<'h.  Judicious  restraint  is  often 
necessary  when  a  constant  attendant  c:innot  be  siecured. 
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Compression  of  the  Brain. 

When  the  cranial  t'uvity  is  encroached  upon  by  depression  ui' 
its  walls,  the  iulnHluction  of  foreign  Wlie^s,  hemorrhsigei*  u|K>n  the 
suHuee  of  the  hrain  or  within  its  snhstiince,  by  the  presence  of 
inrhiminatory  exmktes  or  hy  tlie  gmwth  of  tumun^,  a  Cfrtiiin 
gnmp  of  syniptoni.s  ls  prtKlucetl  which  indicate  a  condition  of  gen- 
eralized compression.  Moderate  incre-ase  in  the  voUime  of  the 
brain  from  hjiR^rasniia  or  other  causes,  or  a  limited  symmetric 
diminntioti  in  the  size  of  the  cranial  cavity,  may  prodnce  no  svniip- 
tonts,  for  the  reason  tliat  the  change  is  compensated  hy  driving  a 
eertiiiu  qnuntity  of  cerelu-ospinal  tlniiJ  IVftm  the  ventricles  and 
suharaclinoid  sjuice  mUt  the  more  elastic  menibninons  spaces  of  tlir 
spinal  canal.  When,  however,  the  degree  c*f  pressure  is  grejitcr, 
damage  to  the  cerebral  stnicture  results  both  from  the  dir€vt  effei't 
of  such  pressure  itself  and  from  the  nutritive  changes  which  are 
occasioned  by  the  resirlting  anaemia, 

Comprt>ssion  of  the  brain  t(>  a  degree  equal  to  one-sixth  of  its 
volume  is  invariably  fiital.  Pressure  to  a  less  extent  is  often 
fatid,  and  always  seritms.  Moderate  pressure  may  be  toleratetl 
for  a  short  j>erifxl  without  untoward  results  ;  bnt  if  unrelieved, 
nutritive  changes  occur  which  leave  permanent  lesions  or  produce 
a  fatal  terminati<in. 

The  symptoms  of  compre^ssitm  are  those  of  complete  annihila- 
tion of  all  ceivbral  functions  except  those  of  the  medulla.  When 
absolute  the  piitient  lies  in  a  state  of  profound  coma,  from  which 
nothing  will  arouse  him  or  prodtice  the  slightest  sign  of  conscious- 
ness. The  pulse  is  full,  strong,  and  slow  ;  the  temperature  is 
elevated  ;  the  respirations  are  slow,  deep,  and  stenorous ;  the 
cheeks  are  puif<Hl  out  with  expiration  and  retraetetl  with  inspira- 
tion ;  the  reHexcs  are  aboli.-hed  ;  atul  there  is  no  resiKinst^  to  painful 
sensations.  The  pupils  are  widely  dilatwl,  often  asymmetrically, 
and  do  not  resjKmd  to  light.  If  the  symptoms  develop  slowly, 
there  may  be  at  first  evidence's  iif  cerebral  irritation,  such  as  severe 
hciidache,  restlessness,  vomiting,  emptying  of  the  bladder  and 
rectum,  eontractefl  pupils,  delirium,  convulsions,  and  pandysis  of 
various  groups  of  muscles.  As  the  pressure  increases  these  symft- 
toms  gradually  give  way  to  apathy,  dntwsiness,  stujwir,  and  coma. 
Iti  traumatic  cases,  symptoms  of  compressicm  developing  imme- 
diately after  the  injury  are  general ly  due  to  <lepresse<l  bone  ;  coming 
on  after  a  few  hours,  to  hemorrhage ;  after  a  few  days,  to  oedema 
or  pus. 

Tlie  prognosis  is  always  grave.  The  iteenrrenee  of  a  high  tem- 
perature atid  a  jirogressively  ^leejM'uitig  coma  generally  means  early 
death  unless  the  cause  of  the  pressure  is  spee<li!y  removed.     Kespi- 
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Ritonr  and  cardiac  failure  are  the  common  causes  of  the  fatal  ter- 
mination. 

The  trestoient  of  this  condition  consists  iu  removal  of  the 
cause  when  that  is  possible.  If  the  symptoms  point  to  depressed 
btme  as  a  causative  agent,  the  r^on  of  the  injur}'  should  be 
exposed  and  any  fracture  thoroughly  explored  and  depressed  frag- 
ments removed  or  elevated.  The  early  occurrence  of  fitcal  symp- 
toms may  often  give  valuable  data  in  determining  the  point  at 
which  an  exploratory  operation  should  be  made.  In  fractures  at 
the  base,  when  no  localizing  symptoms  have  been  obser\'ed,  opera- 
tion is  rarely  justifiable. 

Septic  Inflammation  of  the  Brain  and  its  Membranes. 

Infection  of  the  intracranial  structures  may  take  place  through 
an  open  wound,  by  the  bloodvessels,  or  by  the  lymphatics.  The 
commonest  cause  is  trauma ;  the  others,  in  the  order  of  their  fre- 
quency, are  middle  ear  disease,  disease  of  the  frontal  sinuses  or 
ethmoidal  celts,  suppurative  lesions  of  the  scalp,  and  metastases 
from  other  remote  septic  foci.  In  fractures  at  the  base  of  the 
skull  the  infection  generally  takes  place  through  a  fissure  which 
communicates  with  the  nasal,  pharyngeal,  or  aural  cavity.  In 
compound  fractures  of  the  convexity,  infection  is  often  carried 
inward  by  hairs  or  bits  of  clothing  driven  in  by  the  fracturing 
force.  In  middle  ear  disease  and  infianimations  of  the  accessory 
nasal  sinuses  infection  Is  usually  carried  by  direct  extension 
(necrosis  of  bone)  or  throujrh  the  lymphatic  or  venous  channels. 

In  traumatic  cases,  in  which  general  infection  (xx*urs,  and  in 
many  cases  of  spreading  infection  from  local  causes,  the  inflam- 
matory' process  involves  all  of  the  intracranial  structures,  meninges, 
brain  substance,  sinuses,  and  nerve-trunks.  In  these  cases  it  is 
often  impossible  to  distinguish  clinically  between  the  different 
lesions,  the  symptom-complex  suggesting  only  a  diffuse  septic 
inflammation  which  leads  rapidly  to  a  fatal  termination.  In 
milder  infections  which  spread  less  rapidly  one  is  often  able  to 
make  a  more  specialized  diagnosL-s. 

Meningitis. 

Two  forms  of  meningitis  occur  :  y>/7cAy?Hewin«7iV/>»,  or  inflammation 
of  the  dura,  and  lep(omeninf/itis,  or  inflammation  of  the  pia. 

Acute  external  pachymeningitis  is  an  inHammaton-  process 
situati>d  l)etween  the  inner  surface  of  the  skull  and  the  dnm  mater. 
It  is  usually  the  result  of  com|K>un(l  fracture  of  the  skull  which 
has  not  wounded  the  dura.     When  such  a  wound  bect>mes  infected, 
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wliich  often  occurs  from  tightly  cloj*in^  a  scalj)  wound  without 
tlmiiijijrc,  a  colltM^'tioti  of  pus  forms  on  tht-  ttuti-r  siirface  ni'  tlie 
dura  wliidi  may  txtenti  for  a  fx>nsidt'ralde  dtstauoc,  sc(»aratiTig  the 
duni  from  liu'  j?kull  and  giving  rise  to  a  tumor  which  trauses  symp- 
toms of  local  h  rain -pressure.  The  disease  is  recognized  hy  paiu, 
tlirohbing,  u'deuia  of  the  scalp,  htwlaehe,  evidcuci's  of  septic  intoxi- 
ciition,  and  ptssibly  fiK.*al  hmin  syniptorus.  Opening  thr  wdoiid, 
removing  a  button  of  bone,  e%^aeuating  the  pus,  irrigation  and 
drainage  of  the  cavity,  will  usually  result  in  a  cunt*  unless  the 
infection  is  earrietl  hy  the  duml  veins  to  one  of  the  sinuses,  in 
whiclj  (L-ase  sinus  thnmilwisis  and  pyiemia  mav  develop. 

Chronic  internal  pachymemngitis  t>  a  nire  condition,  iIk-  eti- 
o]og;^'  iff  which  is  obscure,  ll  is  characleri/eil  hy  a  K>ca!ize<I  j)la.s- 
tic  inflammation  mrcurring  ou  the  inner  surface  of  the  dura.  The 
plastic  exmlate  l>ecoQies  highly  vascular  ;  hcniorrhage?«  may  occur, 
giving  rise  u>  symptoms  of  icMLid  or  genend  conipn*ssion.  The 
pnK*e!>s  is  an  extremely  slow  itne,  is  nircly  diiijinosticatetl,  and  has 
not  receivwl  the  attention  frimi  surgeons  which  its  importance  merits. 
Munn),  of  li<iston»  has  recently  tlemonstratetl  that  surgical  relief  is 
sometimes  possible.  The  symptoms  ar<s  as  a  rule,  chronic  b«id- 
ache  with  oirasionally  well-mark«l  ii)cal  l>rain  symptoms.  The 
treatment  should  be  an  exploratory  ostettplustic  roei'lion  of  the 
skull,  with  removal  of  the  clots  and  exudate,  and  subsequent 
closure  of  the  woiuid. 

Acute  Septic  Leptomeningitis. — This  is  the  usual  form  of 
meningitis  wliich  <M'Curs  al'tor  trauma  and  from  extcnstrtn  of  a 
septic  process  from  a  neighl)oring  focus.  It  t»ccurs  also  as  an 
epidemic  disease— ci»r^/>roK/jn*ci/  inenimiitiH — and  as  a  tulierculous 
[irm-ess.  It  is,  however^  only  with  thr  septic  form  that  the  sur- 
gt^on  has  to  deal.  Se]ttic  meningitis  may  begin  in  tlie  j>ia  covering 
tlie  convexity  of  the  brain  or  at  the  hast\  In  either  i-asc  the 
process  extends  rapidly  and  eventually  in\'olves  the  greater  [lart 
of  the  memhnme,  im-luding  that  jxtrtion  lining  the  ventricles. 
The  surface  of  the  brtiiti  is  injected,  <edematous,  and  covertnl  with 
fibrin  ;  the  cerclm>sjiinal  Huid  is  at  first  cloudy,  but  hder  hectuncs 
distinctly  purulent  and  distends  tbe  subanicluioid  space  and  ventri- 
cles, c;iusing  marktHl  pressure  on  the  brsun-substance. 

Tbe  symptoms  at  first  arc  those  of  n>rtical  irritition — severe 
ht^darbc,  with  intolerance  of  light  and  sound,  ivxvw  chills,  a 
rapid  jhiIsc,  and  stitViicss  of  tlie  nuiscle-  of  the  lurk.  Tb*'  pupils 
are  cimtracti'd  ;  there  are  wild  deliriutn,  spasmcnlic  citntraction  of 
the  muscles,  and  occasionally  general  eonvulsitms.  As  the  disea»je 
progresses  the  irritative  symptoms  gradually  give  way  to  tlio?e  of 
jKii-alysis  of  the  t-ortical  tvntres.  There  is  stut>or  ;  the  driirium 
becijmes  low  and  nuittering  ;  the  pupils  dilate  ;  and  symptoms  of 
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cerebral  oompression  appear.  In  meningitis  limited  to  the  region 
of  the  base,  the  early  headache  and  delirium  may  be  wanting,  the 
symptoms  are  those  of  general  sepsis  and  cerebral  irritation,  fol- 
lowed by  paralysis  of  the  cranial  uer\*es  and  cerebral  compression. 
In  doubtfid  cases  lumbar  puncture  may  be  practised,  and  the  fluid 
withdrawn  examined  for  pus  and  micro-organisms. 

The  profnosis  is  extremely  grave.  Death  may  occur  at  any 
time,  from  two  to  ten  days  from  the  onset  of  the  symptoms. 

The  treatment  should  consist  in  rest  in  a  darkened  room,  oold 
to  the  head,  cathartics,  low  diet,  and  measures  to  control  the  early 
pain  and  delirium.  The  original  wound,  if  one  is  present,  should 
be  enlarged  and  one  or  more  other  openings  made  in  the  skull  for 
irrigation  and  drainage  of  the  subdural  space.  This  treatment 
thoroughly  carried  out  has  occasionally  been  followed  by  recover}*. 
Ventricular  drainage  ^vill. sometimes  be  indicated.  Drugs  are  of 
no  avail. 

Encephalitis. 

This  condition  is  frequently  the  accompaniment  of  a  septic 
meningitis,  especially  if  the  latter  is  engrafted  upon  a  condition 
of  laceration  of  the  brain.  It  occurs  in  gunshot  or  other  pene- 
trating wounds,  and  as  an  extension  of  a  superficial  process  to  the 
deeper  parts  by  the  veins  or  lymphatics.  The  cerebral  tissue  is 
swollen,  injected,  (edematous,  and  soflened.  Circumscribed  areas 
of  necrosis  may  occur,  and  abscesses  develop  if  the  duration  of 
the  disease  is  sufficiently  long.  The  symptoms  may  be  those  of  an 
acute  septic  meningitis,  or  they  may  be  less  severe,  and  simply 
thoise  of  local  cortical  irritation  followed  by  pressure-symptoms,  or 
they  may  gradually  pass  away  and  recover}'  take  ]>lace. 

The  termination  of  encephalitis  may  be  in  death  from  sepsis  or 
the  accompanying  meningitis,  in  recover}-,  or  in  an  acute  or  chronic 
cerebral  abscess. 

Abscess  of  the  Brain. 

Abscess  of  the  brain  results  fn)m  the  less  vinilent  forms  of 
encephalitis.  Acute  abscess  of  the  brain  gives  rise  to  localized 
pain,  fever,  epileptic  seizures,  and  general  sepsis.  If  the  abscess 
is  situated  in  the  motor  area,  the  convulsions  are  of  the  Jacksonian 
type  and  paralyses  of  certain  muscles  may  result.  In  chronic 
abscess  located  in  one  of  the  silent  areas  of  the  brain  there  may 
be  no  symptoms,  and  the  condition  may  remain  unrecojrnized  for 
months  or  years.  Generally,  however,  there  is  some  |>iiin  or  dis- 
comfort over  the  r^on  of  the  disease  ;  the  pulse  is  slow  and  full ; 
the  temperature  normal,  subnormal,  or  slightly  elevated.     Slow 
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cerebnition,  loss  of  memory,  tlitticiilty  in  concentrating  the  atten- 
tion, unci  a  certain  hesitancy  in  >]ieix*li  may  Ik*  tlie  only  symptoms. 
Percussion  of  ihe  skull  over  tlu-  regioti  ttf  the  diseuse  may  Ir-  nurre 
painful  tluin  over  a  c<jrresiK»n(ling  area  on  the  sound  side.  Optic 
neuritis  may  bf  prt'sent.  As  absc«>»s  of  tlie  brain  resnh>  nmst 
fn'unently  from  middle  ear  disease;  it  is  genenilly  located  in  tlie 
teni}M>rosphenoidul  l<ibe  or  in  the  eerel>eilum,  the  inft'cticm  in  tlie 
Atrmer  instance  hiking  [jluce  throngh  the  nntf  of  the  tymjnuium 
and  untniTu  ttf  the  mastoid  ;  in  tiie  ktter  through  the  postenVir 
wall  or  fiiom  a  sinus  tlmtmlMtsjs.  Tlu'  location  nf  abscesses  in 
other  silent  regions  may  1m'  su|rgestetl  by  sciirs  and  evidences  of 
previous  injur)'.  In  temix>rosphenoi<Ial  abscesis  the  pain  may  be 
Dear  the  ear,  and  if  tbe  collection  of  pus  is  large  the  motor  area 
may  he  attectecJ,  giving  rise  tt>  iWal  svniptoms.  In  cerebellar 
absoes,s  tbere  may  Ijc  ataxia  and  stiftness  of  the  neck  nniscles. 
As  a  rule,  however,  there  are  few  localized  signs  in  chronic  abscess 
of  the  brain. 

Treatment. — When  abscess  of  the  brain  is  suspected,  the  skull 
should  be  ojtentnl  by  a  largt^  trephine  or  by  tiie  osteoplastic  metlnj<l, 
the  dura  incised,  and  the  surface  of  the  cortex  examined  for  bulg- 
ing, softening,  or  absence  of  pulsation.  A  groovetl  director  should 
next  be  intrfxliieed  in  sevenil  directions,  and  when  pus  is  reaelietl 
the  opening  slioidd  be  enlarge*!  by  introducing  a  jmir  of  clased 
dressing-forceps  and  withdniwiiig  them  with  the  l.ilades  slightly 
sepsinittHl.  The  cavity,  if  large,  may  then  be  explored  by  the 
finger,  irrigatetl  with  salt  solution,  packed  lightly  with  g:inze,  and 
the  wound  partly  closed.  During  these  manipulations  the  sulxlural 
space,  unless  it  is  closed  by  adhesions,  is  sure  to  be  contaminated 
with  the  pus,  and  should  be  drained  by  ple<lgets  of  gauze  intro- 
duce<l  betwe<m  the  dura  and  snrmunding  cortex.  The  pus  of 
chronic,  long-standing  brain  abscesses  is  likely  to  l>e  sterile.  The 
.subsequent  trejitment  should  consist  in  cleanliness  and  frequent 
gentle  packing  the  cavity  until  it  fills  with  granulations. 


Sinus  Thrombosis. 

This  practically  always  n^sults  frf>m  a  septic  inflammation  of 
the  walls  of  a  sinus,  tbe  infW'tinn  usually  being  brought  to  the 
sinus  by  one  or  more  small  tribiitar)'  veins.  The  sinus  l>eeoraes 
filleil  with  a  thrombus,  which  also  hcromes  infeined,  and  later  may 
soften,  disintegrate,  and  be  carried  l)y  the  circulation  to  any  ywirt 
of  the  IxkIv,  giving  rise  to  rnrtastatic  abscesses  and  pya?mia. 
While  any  of  the  cerebral  sinuses  may  become  infcetcfi,  the  one 
most  commonly  diseased  is  the  lateral  sinus  from  extension  of 
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a  septic  process  of  the  middle  ear  through  the  mastoid  cell8  to  its 
sigmoid  portion. 

The  lyinptoiiis  of  this  condition  are  usually  preceded  by  a  his- 
tory of  an  acute  exacerbation  of  an  old  middle  ear  disease  with 
tenderness  over  the  mastoid  and  fever.  Following  this  there  is 
severe  constant  localized  pain,  with  marked  devation  of  tempera- 
ture and  a  rapid,  feeble  pulse.  The  fever  is  marked  by  notable 
remissions ;  there  may  be  chills  and  sweats.  If  the  process  extends 
to  the  jugular  vein,  there  will  be  pain  and  induration  over  the 
region  of  the  upper  part  of  the  jugular  in  the  neck.  If  the  cavern- 
ous sinus  is  involved,  there  will  be  exophthalmos,  with  congestion 
of  the  lids  and  dilatation  of  the  retinal  veins.  At  a  later  period 
in  the  disease  evidences  of  metastatic  accidents  manifest  themselves, 
and  the  patient  gradually  succumbs  to  general  septic  infection. 

Treatment. — This  should  be  undertaken  at  the  earliest  possible 
moment,  and  should  consist  in  freely  exposing  the  mastoid  region 
by  a  curved  incision  back  of  the  ear,  supplemented  if  necessary 
by  a  horizontal  incision  at  right  angles  to  the  first  The  mastoid 
antrum  and  cells  should  be  freely  opened  by  a  chisel  or  rongeur 
forceps,  and  the  sinus  located  and  opened.  The  clots  should 
be  gently  removed  first  from  the  direction  of  the  toreula  and 
then  from  the  jugular  extremity  until  blood  flows.  The  sinus 
should  then  be  disinfected  with  hydrogen  peroxide,  irrigated  with 
salt  solution,  and  packed  with  sterile  gauze.  If  the  thrombus 
extends  well  into  the  jugular  vein,  it  should  be  ligated  below  the 
disease,  opened,  and  if  possible  irrigated  from  above.  The  wound 
should  then  be  partly  closed,  ample  provision  being  made  for  drain- 
age of  the  tympanum  and  mastoid  antrum. 

Thrombosis  of  any  of  the  other  cerebral  sinuses,  if  considerable, 
may  be  treated  in  the  same  manner  ;  but,  as  a  rule,  the  symptoms 
are  obscure  and  the  condition  remains  unrecognized  until  it  is 
beyond  the  help  of  the  surgeon. 

As  stated  above,  in  many  of  these  cases  of  intracranial  sepsis 
the  surgeon  is  unable  to  make  an  exact  diagnasis,  as  two  or  more 
of  these  processes  may  be  present  at  the  same  time.  In  such  cases 
the  necessary  operations  are  at  first  in  the  nature  of  exploratory 
procedures,  the  subsequent  steps  of  the  operation  depending  upon 
the  pathologic  lesions  found. 

Hydrocephalns. 

Hydrocephalus  is  an  abnormal  collection  of  fluid  within  the 
cranial  caWty.  In  external  hydroc<'phalus  the  fluid  is  in  the  sub- 
dural space,  in  /n/enw/ hydrocephalus  the  fluid  is  in  the  ventricular 
cavity.     The  condition    may  bo  cong(»nital   or   acquired.     It  is, 


222 


INJURIES  AND  DISEASES  OF  THE  BRAIN. 


however,  surgically  imt»ort;iiit  only  in  infanfy  and  t-hildhood.      In 
the  eoii^^nital  varii'ty,  wliicb  is   usually  internal,  the  veiitrieular 
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distention  is  geueraJly  due  to  some 
Sylviu;*  whieh  prevents  the  fluid  seeretefl  in  the  lateral  ventrieles 
from  passing  dnwnuurd  through  the  fmuth  veutriele  and  the  fora- 
uiiuu  of  Jlageudie  into  the  feubaraelinoid  spaee.      In  these  easej? 

the  aeeumulation  of  fluid  may 
Fi(*-  ^8*  be    enonnou8,    distending    the 

cranial  cavity  to  five  or  six 
times  its  natural  size  (Fig. 
1:1  K),  The  bones  are  widely 
separatetl,  the  hrain  is  con- 
verted into  a  thin-walled  sac, 
and  all  surfaee-marUings  are 
old  iterated.  The  ehild  shows 
little  or  no  mental  activity, 
and  death  often  occurs  at  an 
early  jieriod.  In  lc?s  severe 
cases,  when  life  is  prolonged « 
the  child  may  be  an  idiot  or 
imiieeile.  Tlie  acquired  variety 
may  be  due  to  some  new  growth 
prej*sing  on  the  iter  or  the  veins 
of  Galen,  or  to  meningitis. 
The  external  form  is  not  infre- 
quently associate<l  with  chronic 
i  n  tern  a  1  j  tachy  m  en  r  ng  i  t  i  s. 
The  treatment  of  this  condition  is  unsatisfactory.  External 
pressure  is  of  no  avail.  Veittrieular  tupping  gives  only  tem|M)niry 
relief,  and  j>ermanent  external  dniiiiage  is  prjtctieally  always  tot- 
lowefl  by  sepsis.  Draining  the  ventricular  cavity  into  the  subdural 
space  would  swni  to  be  the  rational  plan  of  treatment,  and  if  it 
conld  Im;'  accomplished  at  an  early  |ieri<Kl  l>efore  permanent  press- 
ure-eifix'ts  are  pro<hiced  it  might  prove  to  be  of  value.  Two  or 
thrw  successful  cases  have  l>een  re|>orted.  The  author  has  on 
three  occiisions  estaljlishe<i  an  oix'iiing  into  the  ventricular  cavity 
through  the  tentorial  surface  of  the  (R-eipital  lobe,  and  intrmhieed 
an  invei-tetl  T-shnp<H;l  drain  of  foldetl  rubWr  tissue,  the  horizontal 
arm  nesting  on  the  tentorium  and  tht-  verticid  jiortion  passing 
thirtngh  the  opening  into  the  ventricle.  Access  to  the  part  was 
obtaintnl  thnnigh  an  om(»ga-shape<l  osteoplastic  flap,  which  was 
afterwarfl  replaced  and  tightly  sutured  without  drainage.  One 
putirnt  lived  six  wet*ks  with  markeil  improvement,  tlie  head 
diminishing  some  three  inches  in  circuiulerence ;  the  others  died 
as  the  result  of  operation. 


Hy<Jrocephahis. 
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Meningocele;  Encephalocele ;  Hydro-encephalocele. 

Meningix«le  is  i^  protrusion  of  one  or  more  of  the  cerebral  mem- 
branes through  a  congenital  aperture  in  the  skull.  This  usually 
occurs  in  the  median  line  of  the  occipital  or  frontal  region,  the 
pnrtrusion  appearing  as  a  large  or  small  oval  wstic  tumor  beneath 
the  scalp  which  increases  in  size  and  tension  on  coughing  or  cry- 
ing. Fluctuation  is  goierally  present  and  the  contents  may  be 
diminished  by  pressure  (Fig.  99). 

Fio.  99. 


Cerebral  meningocele. 

Encephalocele  is  the  protrusion  of  a  portion  of  brain-tissue 
within  a  meningocele. 

Hydro-encephalocele  is  an  encephalocele  which  contains  also 
within  the  brain-substance  a  cavity  communicating  with  the  ven- 
tricle. 

These  conditions  are  all  due  to  congenital  defects  and  in  most 
instances  the  tumors  are  present  at  birth.  The  larger  and  perhaps 
the  most  frequently  observed  instances  are  those  l>elonging  to  the 
hydro-encephalocele  class. 

The  treatment  of  these  conditions  is  vert'  unsjitisfactory,  as  a 
rule.  Extirpation  of  the  sac,  with  ligature  of  the  pedicle  and 
closure  of  the  wound,  is  to  Ix?  advised  in  meningocele  and  en- 
cephalocele when  the  brain-substance  can  be  reducetl.  The  inser- 
tion of  a  celluloid  plate,  between  the  scalp  and  the  surrounding 
l)one,  is  to  be  recommended  to  prevent  recurrence.  Remcjval  of  a 
protru<ling  portion  of  the  brain-substance  may  Ik*  attempted. 
When  no  operative  measures  seem  atlvisable  the  child  should  wear 
.-some  protecting  apparatus  to  avoid  rupture  from  blows  or  falls. 

Hernia  Cerebri. 

Hernia  cerebri  is  protnision  of  a  portion  of  the  brain  through  an 
opening  in  the  .«kull.  This  condition  is  frequently  ohser\e<l  after 
compound  fractures  and  operations  on  the  brain  when  marked 
intracranial  pressure  is  present. 
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The  pn>trusion  may  occur  Ijeneath  the  heaki]  scar  of  such  an 

injurv,  or  it  may  occur  before  ck«urc  nf  the  \V(Hind.  lu  tiic  latter 
case  the  cdiidittou  is  (K^rhaps  iin>re  ae4'(initelv  (h^stTil)ed  a.sy>ro/rf^r 
of  the  hraiti.  The  conditi<ja  is  extremely  truul>k\sorae,  as  the  pro- 
truding purtion  consists  of  a  fniigtiting  bleeding  mass,  which  may 
rtinbly  become  iiifeetetl  auil  is  a  source  i>f  great  annt*yance  to  the 
patient. 

Tlje  treatment  shouhl  consist  in  attempt  to  cttver  the  mass  with 
sound  skin,  or,  hctter,  with  a  bone  flap.  To  accomplish  this,  ex- 
cision of  tlie  protruding  mass  may  he  necessary.  The  operation  is 
a  iJiltic'uh  one,  and  is  nttetide<l  witJi  considerable  danger.  AV'lieri 
tile  skin  is  unbroken  the  hernia  may  be  treated  by  an  exti-rnal 
pmteeting  plate  of  celbiloid  or  nict^il,  or  such  a  plate  may  after 
reduction  be  inserted  between  tlie  scalp  and  the  lK>ne. 


Traumatic  or  Focal  Epilepsy. 

When,  following  a  severe  trauma  of  the  head  presumably  asso- 
ciate<l  witli  some  injury  to  the  brain  or  its  membranes,  a  previously 
hwdtby  individual  becomes  e[»ileptie,  the  mndition  is  sjwtken  of  us 
a  tratitittttii'  epihjUfif.  \Mu*n  in  a  given  case  < tf  epilepsy  the  seizure 
invariably  begins  in  a  certain  group  of  mnselcs  suid  always  pro- 
gresses in  a  regular  otxler  wliicli  corresponds  to  the  areas  in  tiie 
mi>tor  region  of  the  brain  cortex  which  would  be  aflecttHl  by  an 
irritation  spreading  from  a  given  jK>int,  the  condition  is  called /oc«/ 
or  J(U'kfiOni(Ui  rpiirji^tif. 

In  these  ciuses  the  cause  of  the  e|>ileptic  attack  is  pnibably  a 
IcKsd  one  situated  at  the  point  of  injury  i>r  in  that  part  of  the 
motor  area  <if  the  cortex  which  corn.\>^p< tntis  witli  the  group  of 
nuiseles  first  attai-ked  by  the  st^izure.  In  these  cases  exploratory' 
ttperat ions  are  indicate<h  and  removable  lesions  are  frtxpieutly  Ibund 
which  fully  account  for  the  symptoms.  The  lesion  may  be  a 
depressed  spicule  of  bone,  an  adhesion  between  the  dura  and  pia, 
a  dnral,  |aal,  or  cortical  hemoi-rbiige,  or  a  cyst  resulting  iroiu  such 
a  hmiorrhage,  a  patch  of  meningeal  thickening,  a  small  cortical 
abscess  or  tumor. 

The  treatment  of  these  case.s  should  consist  in  an  exploratory 
ostt^HtpUistie  resec*tton  of  the  skidl,  witli  relief  of  jircs^sure  from 
any  cause,  s*^panition  (tf  adhesions,  evacuation  (tf  a  cyst  or  cortic^il 
abscess,  or  in  some  instances  complete  excision  of  a  hopelessly  dis* 
easetl  c<jrtical  areji. 

The  prognosis  shoidd  l>e  gnarfled,  for  although  the  original  cause 
of  the  discijse  may  be  removed  the  ''epileptic  habit"  is  often 
establi.sh<xl,  whieli  will  require  a  continuance  of  the  ordinary 
medical  treatment  for  some  time  after  recover)^  from  the  oi>eration. 
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It  has  recently  been  suggested  by  Jonnesco  to  remove  the  two 
upper  cer\'i«il  ganglia  of  the  sympathetic  for  cure  of  the  ordi- 
nary- idiopathic  epilepsy.  The  operation,  which  is  described  in 
Chapter  XI.,  has  been  followed  by  improvement  in  a  few  cases, 
but  the  number  is  as  yet  too  small  to  permit  definite  conclusions. 

Traumatic  Cephalalgia. 

Severe  persistent  headache  following  a  cranial  trauma  and  accu- 
rately localized  on  the  supposed  seat  of  injur}',  is  due,  not  infre- 
quently, to  some  local  lesion  similar  to  those  producing  epileptic 
seizures.  The  probability  of  such  an  association  is  accentuated  if 
pressure  over  the  scar  or  seat  of  injury  is  painful  and  acts  as  an 
exciting  cause  of  the  headache.  In  these  cases  explorator}'  opera- 
tion is  to  be  advised  if  the  symptoms  are  of  such  a  character  as 
to  justify  the  comparatively  slight  risk  of  such  a  procedure. 

Idiocy  and  Imbecility. 

Among  the  causes  of  these  conditions  of  congenital  mental 
defects  some  authors  include  premature  ossification  of  the  sutures 
and  fimtanelles,  causing  intracranial  pressure  from  a  fiiilure  of  the 
skull  to  expand  to  meet  the  requirements  of  the  gn)wing  brain. 
In  these  cases  iinmr  eranieciom^  has  been  advised.  The  operation 
consists  in  making  one  or  more  incisions  through  the  skull  par- 
allel with  the  sagittal  suture  and  extending  from  the  frontal  region 
to  the  occiput.  Supplementary  incisions  are  sometimes  made  at 
an  r>blique  or  right  angle  to  these,  which  allow  a  verj'  considerable 
amount  of  expansion  of  the  skull.  As  there  is  little  or  no  reason 
to  believe  that  the  mental  defects  are  in  any  way  dependent  on  the 
early  chisure  of  the  sutures,  the  operation  has  little  to  recommend 
it,  and  has  been  generally  abandoned  by  surgeons. 

Tnmors  of  the  Brain. 

The  tumors  which  occur  in  the  brain  or  grow  from  its  mem- 
branes are,  in  the  order  of  frequency  :  syphilitic  or  tuberculous 
gummata,  gliomata,  sarcomata,  angiomata,  psammomata,  fibro- 
mata, neuromata,  and  cysts. 

Symptoms. — These  depend  entirely  upon  the  situation  of  the 
tumor  an<l  the  stnictures  pressed  upon  by  its  growth.  It  not 
infri'quentlv  happens  that  tumors  even  of  considerable  size  may 
exist  for  months  or  years  in  one  of  the  silent  areas  of  the  brain 
witlK»ut  prinlucing  symptoms  which  lead  one  even  to  sus|)ect 
intracranial  disease.  On  the  other  hand,  comjxaratively  small 
ir, 
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growths  ill  other  regions  may  pmdiice  a  traiu  of  siinptoms  of  the 
riKi^t  jKiiiifu]  tiiul  4listn'?;siiig  rhunicter,  niakiii|j  life  unbearable  and 
driving  pMtieiit.s  to  .'suicide.  The  tiour  canliual  syiiiptoms  of  braiu 
tumor  are  headache,  v<ijnitiiig,  vertigu,  and  optie  neuritis.  "While 
all  of  the^e  syuiptonii^  are  u^iuully  pre?«Qt  at  &<>me  period  in  the 
hi.story-  of  most  cerebral  tumors,  they  are  by  uo  mean.s  always  early 
symptoms,  and  are  certainly  not  p;itho|ruomonic  of  new  growi^hs, 
for  they  may  (xrur  in  any  intraeninia!  tliscase  which  prtniuees 
ventricuhir  dititetition  or  slowly  developing  pre^^siire  from  other 
causes.  These  four  symptoms  may  be  called  the  genend  .«ynip 
toms  of  tumor,  and  are  usually  present  whatever  its  location. 
Many  other  symptmns  may  Ik;  present,  due  to  tlie  k>cation  of  tlje 
growth,  ami  may  be  sjMtken  of  as  the  special  or  hx*alizing  symp- 
toms, for  by  their  pi-et^ence  or  absence  ajnclusions  may  often  be 
drawn  regarding  the  }trolj4djle  situation  of  the  growth.  Of  the 
special  syniptoms  which  may  be  produced  hy  the  growth  of  a 
cerebral  tumor,  the  most  important  are  thow  caused  by  the  irrita- 
tion or  paralysis  of  certain  well-kmmn  cortical  centres  or  the 
origins  of  the  cranial  ners'es.  Thus  in  tumors  of  the  motor  area 
we  have  Jackson ian  epilepsy,  manifested  in  the  muscles  of  the 
face  or  extremities  on  the  side  of  tfie  lnnly  op|H)sit€  to  the  lesion  ; 
or  if  the  pressure  i.s  gresiter,  j>anilysis  of  one  or  more  grotiiw*  of 
these  muscles  wilt  result.  In  tumors  of  the  prefrfmtal  n^gion 
there  may  Ije  no  localizing  signs,  hut  mental  disturbances  are  <>i' 
frequent  rw^enrrence,  esjiecially  if  the  lesion  is  in  the  left  hemi- 
sphere (Phelps).  Jn  growths  attecting  the  |)ostcnor  extremity  of 
the  third  left  frontal  wmvfilution  motor  aphasia  is  jjresent.  In 
tumors  of  the  occipital  lobe  anil  of  die  posterior  jKuiion  of  the 
parietal  lobe,  visual  disturbances  are  common,  while  in  the  tem- 
p4irr>sphen<jiilal  lobe,  es[M'<'ially  on  the  left  side,  a  tumor  may  give 
rise  to  deafness  atrd  impidrruent  of  the  senses  of  taste  and  smell. 

Tumors  at  the  base  of  the  brain  may  prwlnce  hemiph'gia,  hemi- 
an<ipsia,  hemiana*sthcsia,  with  pamlysis  of  one  or  more  of  tiie 
cranial  nerves.  Tumors  of  the  cerebellum,  if  neiir  the  worm, 
prfwlutx*  mnrkcHl  ataxia  ami  staggering  gitit  ;  the  patients,  when 
asked  to  walk  a  straight  line,  will  more  frequently  .^tagger  away 
from  the  side  on  which  the  tumor  is  Ificated,  than  toward  it,  Nerk*e- 
deafiiess  when  present  may  he  regarde<l  as  a  reliable  indication  of 
the  situation  of  the  tumor.  It  occurs  on  the  same  side  as  the 
lesion,  while  the  other  cnmial  nerve  palsies  (Hvasionally  present  iu 
cerelwllar  tumor  may  iR-cur  on  either  side.  Tumors  of  the 
UKHlulla  are  generally  nipitlly  fatal,  the  early  symptoms  V)eing 
cardiac  and  respimton.'  disturlnmces  with  dysphagia  an<l  emnial 
nerve  |)alsies. 

Of  all  the  symptoms  of  cerelmd   tumor,  the  pain  and  vomiting 
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are  the  most  distressing.  The  pain  is  seldom  definitely  localized, 
but  it  is  progressive  in  character,  eventually  becoming  so  severe  as 
entirely  to  prevent  sleep,  and,  with  the  uncontrollable  vomiting, 
produces  a  condition  of  extreme  exhaustion. 

Occasionally  the  headache  is  more  localized,  but  too  much  reli- 
ance should  not  be  placed  on  this  symptom  in  locating  the  lesion, 
for  the  reason  that  prefrontal  growths  often  are  accompanied  by 
severe  occipital  pain,  and  cerebellar  tumors  not  infrequently  give 
rise  to  pain  located  chiefly  in  the  frontal  region. 

There  is  little  to  help  us  in  determining  the  nature  of  the 
growth.  A  well-marked  history  of  syphilis,  and  the  fact  that  the 
early  cerebral  symptoms  were  of  a  transitory  nature,  and  varied 
in  character,  would  indicate  the  probability  of  a  syphilitic  gumma; 
while  a  tuberculous  history  and  the  evidences  of  tuberculosis  in 
other  organs  would  favor  the  belief  that  the  growth  was  of  tuber- 
culous nature.  The  occurrence  of  cerebral  symptoms  following 
malignant  disease  in  other  organs  would  suggest  the  probability 
of  a  metastasis  of  malignant  character.  Rapid  development  of 
symptoms  and  evidences  of  pressure  would  suggest  a  rapidly 
growing  sarcoma  rather  than  a  more  slowly  developing  glioma  or 
fibroneuroma.  Psammomata  occur  chiefly  within  the  ventricles 
or  the  region  of  the  lateral  recesses  and  the  flocculus.  Hydatid 
cysts  of  the  dura  and  tentorium  have  been  reported.  CS-stic 
formations  caused  by  blood-clots  are  of  fairly  frequent  occurrence, 
but  as  they  show  no  tendency  to  grow  they  rarely  pniduce  severe 
symptoms. 

The  prognosb  in  non-syphilitic  tumors  of  the  brain  is  grave. 
Unless  relief  is  aflbrded  by  surgical  means  the  termination  is 
invariably   fatal. 

Treatment. — Syphilitic  gummata  of  the  brain  i^hould  be  treated 
by  progre*Nsivelv  increasing  doses  of  potassium  iodide  combined 
with  mercury,  administered  by  the  mouth,  inunction,  or  hyp<xler- 
mio  injection.  The  iodide  should  be  triven  in  large  doses,  as 
improvement  frequently  does  not  manifest  itself  until  frf>m 
\00  to  300  grains  are  given  daily.  Tumors  of  a  doubtful 
nature  should  also  receive  the  benefit  of  this  treatment  for  pur- 
P'^'s  of  diagnosis.  While  the  vast  majority  of  tumors  of  the 
lirain  are  inaccessible  for  surgical  treatment,  in  a  few  instances 
(ablaut  5  per  cent.)  tumors  are  l<x^to<l  in  regions  in  which  tliey 
may  be  successfully  exposed  and  extirpat*-*!.  Whenever  there  is 
a  reasonable  probability  that  a  non-syphilitic  tumor  is  lf>catod  at 
or  near  the  surface  of  the  cerebnim  or  eerel)ollnm  the  r^ion 
>hould  l)e  exposed  by  an  osteoplastic  resection  of  the  skull,  the 
dura  openeil,  and  the  surface  of  the  bniin  examined.  AbstMice  of 
pulsation  and  an  indurati(»n  appreciateil  by  |)al(»atiou  suggest  the 
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pjssibility  of  a  Fubcnrticol  growth.     Solid  tumors  raay  be  recog- 

iii/Atl  by  their  apjK»iiraiic^  and  donsity,  angiuniata  l>v  their  ]H]lsa- 
tioii  tiiKl  cniiiiires>il>ility,  ey.sts  by  the  .seiiHj  c»l"  Hiiciimtion.  Glio 
mata  are  ofiten  tliHiciilt  nf  recognition  on  account  uf  their  soft  con- 
sistence and  the  fa<'t  that  when  situated  l>encath  the  surfaet:'  they 
present  an  apfvearaui-e  only  of  an  eiilarj^ed  ennvolntinn  and  have 
no  sharply  detinetl  himlers.  KxpUtraloiy  punctnre  of  the  brain 
by  meau-s  of  a  director  or  b!init-p«jiuteil  pn»be  will  oeciisiLmally 
reveal  the  presence  of  a  tumor  at  some  distance  from  the  snrfaee. 
Incisicin  tlimngh  the  cortex  and  pnljmtion  of  the  tleeper  parts  with 
llie  tinger  enabhil  tht*  writer  un  one  ••fCii>ion  to  detect  a  hard  cere- 
bellar tumor  sitnatwl  about  ftnc  inch  fmni  the  siirfat.'e.  When 
kK?atctl,  the  tumor  can  generally  1)C  removed  l>y  enucleation 
by  the  finger,  a  shar|>  simk>]i,  nr  a  Hat  jwriostenm  elevator. 
Hemorrhage  should  Ik*  cliecketl  by  ligatittu  of  the  |H;d  vessels  and 
the  lilx'nil  use  of  liydiiigcn  j>eroxide  in  the  ravity,  fnlloweil  I>y 
packing  with  sterile  gauze.  If  no  hemorrhage  follows  renuival 
of  the  tumor,  only  a  sniidl  rubber  t)s>ue  dniin  should  be  left 
in  the  wound,  the  bttnc  flap  ret(irnc<l  and  sutured  in  place.  If 
tlie  wound  is  packe<l^  the  flap  slmuld  m>t  be  sntnrcil  until  the 
packing  is  removed,  or  a  window  shotdd  tie  cut  in  the  iMnie  to 
alhiw  of  its  snlisc^pient  removal.  While  these  procetlures  are 
accompanie<l  by  grave  dangers,  the  risk  is  justitiable,  for  the  dis- 
e;is4'  if  left  to  itself  is  invarialdy  lataL 

When  the  tumor  cannot  be  aeeunttely  hn-atc^l  or  when  its  com- 
plete extirjxition  is  impossible,  removal  of  a  large  jncce  of  the 
.skull  with  an  o|x»ning  in  the  dura  will  often  relieve  the  intra- 
cranial pressure  and  bring  about  a  marked  ameli(tration  in  the 
pain  and  other  ilistrcssing  symptoms. 

CEREBRAL   LOCALIZATION. 

The  factM  in  our  possession  regarding  the  Iwialization  of  cerebral 
function,  which  are  of  interest  and  value  to  the  surgeon^  are 
graplucally  shown  in  Plate   ITI. 

CRANIAL    TOPOGRAPHY. 

To  guide  the  gurge<rn  in  opening  the  skull  U*  attack  lesions  in 

ct^rtain  definite  locations,  the  relation  of  the  chief  fissures  and  con- 
vohitiitiis  to  certain  external  landmarks  is  important.  By  deter- 
mining the  |>ositinn  of  the  fissure  of  RLilando,  the  fissure  of  Sylvius, 
and  the  iiarietit-occi|>ital  fissure,  one  can  locate  with  reasonable 
accuracy  any  of  the  well-known  cortical  centres. 

To  locate  the  fissure  of  Rolando,  measure  the  distance  from  the 
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Topographical  Anatomy  of  Inner  Surface  of  Right  Hemisphere. 
Localization  of  Functions.    (Ziehen.) 
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^kihella  to  the  external  occipital  protuberance,  mark  a  iwint  one- 
thinl  of  an  inch  l>ehind  the  centre  of  this  line,  and  from  this  point 
draw  a  line  obliquely  downward  and  forward  three  and  a  half 
inches  in  length  at  an  angle  of  67  degrees  with  the  median  line. 
To  locate  the  rissure  t»f  Sylvius,  draw  a  line  from  the  lower  mar- 
gin of  the  orbit  backwanl  thn)ugh  the  centre  of  the  external  audi- 
tor\'  meatus ;  draw  a  second  line  parallel  with  this  from  the  ex- 
ternal angular  prticess  of  the  frontal  bone  backward  for  a  distance 
of  one  inch  and  a  quarter ;  make  a  mark  one-quarter  of  an  inch 
above  this  )x>iiit.  Next  find  the  most  prominent  pr>rtion  of  the 
parietal  eminence,  and  make  a  second  mark  three-quarters  of  an 
inch  below  this  eminence ;  a  line  connecting  these  two  iK>ints  \nll 
lie  dirt-ctly  over  the  fissure  of  Sylvius.  To  find  the  parieto- 
occipitid  fissure,  continue  the  line  of  the  fissure  of  Sylvius  back- 
wanl until  it  intersects  the  median  line.  The  fissure  lies  imme- 
diately lieuMith  the  junction  of  these  two  lines.  The  lower  margin 
of  the  oc«'ii)ital  lobe  and  the  attachment  of  the  tentorium  will  be 
indicated  by  a  line  dra>%'n  from  the  upper  margin  of  the  external 
auditor^'  meatus  to  the  occipital  protuberance.  The  cerebellum 
lies  below  this  line.  The  lateral  sinus  extends  along  this  line 
from  the  occipital  protuberance  forward  to  a  point  one  inch  be- 
hind the  meatus;  it  then  passes  downward  toward  the  mastoid 
process. 

The  main  tnmk  of  the  middle  meningeal  arten'  lies  at  a  point 
an  inch  and  three-quarters  above  the  zygoma  and  an  inch  and  a 
half  behind  the  extemid  angular  process  of  the  parietal  bone. 

OPERATIONS  ON  THE  BRAIN. 

As  the  special  procedures  which  are  indicated  in  the  surgical 
treatment  of  the  different  brain-lesions  have  already  been  described, 
it  remains  only  necessarj-  to  descril)e  the  methods  of  o{>ening  the 
skull  and  gaining  access  to  the  various  regions  of  the  cranial  cavity. 

Trephining. 

While  this  term  literally  refers  to  the  act  of  cutting  out  a  circu- 
lar piece  of  the  skull  with  a  trephine  (Fig.  100),  it  has  by  common 
usage  l>een  employed  to  indicate  any  surgical  method  of  opening 
the  cranial  cavity. 

Before  pnn^tjeding  to  open  the  skull  the  patient's  head  should  be 
shaved  and  the  chief  fissures  and  other  landmarks  laid  out  and 
permanently  marked  on  the  scalp  by  needle-scratches.  After  this 
is  d«>ne  the  entire  scalp  should  be  carefully  prepared  for  an  aseptic 
operation. 
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After  the  patient  is  antesthetize^l  the  region  to  be  explorwl  is 
determined  and  the  centre  of  die  pr«tpo?ie<l  <>jK'nin|j;  indieateil  by 
the  mark  of  an  awl  driveu  throuj^h  the  s^oft  parts  iuto  tlie  In  me. 
If  the  trepliino  is  t^u  be  nsed,  a  geucrous  enrved  incision  ^hordd  be 
made  through  the  tit^suey  of  the  sadp  down  to  the  bone,  the  si>!it 
parts  retraetetl,  and  the  awl-niark  liieatcnl.  Tlie  ceiitnil  pin  of  the 
trepliint*  shouUI  be  jtlacetl  over  this  mark  and  the  ttx*phinc  rotated 
baekwartl  and  iVirwartl  until  a  distinet  griKtve  is  rnt  in  the  lione. 
The  pin  is  then  (h'awn  ujtward  and  tlie  siiwinp;  continued  until  the 
inner  table  is  perfomted  at  one  or  more  points.     This  is  indicated 

Fio.  100. 


Trephine. 
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bith  by  the  sensation  imjiarted  to  the  hand  and  by  exploration  of 
the  cut  with  the  flat  end  of  a  pn»be  or  WiKxleu  tfMithpiek.     The 

button  of  iMJtie  can  be  removed  by  lateral  nianipulatii»n  of  the 
trephine  or  by  a  narow  periosteum  elevator.  After  du-  button  of 
bone  \»  removed,  the  opening  in  tlie  -kail  niny  be  etdarpetl  to  any 
extent  by  rfmgeur  ftreeps.  When  the  oste<»plastic  methtHl  is  em- 
ployed, an  omejE:a-sbapxl  incision  is  made,  the  bai«e  of  which  wilt 
be  so  situatc^l  as  to  omtain  tlie  bbwidvessels  and  nerves  sn|if>lyinir 
the  part.  This  incision  is  carried  Ut  the  bone,  but  without  ret  nutt- 
ing the  Hill  parts  any  more  tlian  is  necessary  to  expose  freely  the 
curved  line  of  the  bare  bone  at  the  luittom  of  the  incision.  The 
bone  is  next  chiselleil  through  by  means  of  tlie  Hartley  gouges,  or 
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is  divided  by  the  Gigli  saw  (Fig.  101)  through  a  series  of  small 

irephine-openiDgs ;  or  one  of  the  various  forms  of  the  surgical 

engine  mav  be  employed.     When  the  bone  is  sufficiently  loosened, 

it    is   carefully  raised  by  an   elevator,  the   soft   parts   remaining 

attached,  and  is  broken  off  at  the  base  of 

the  ome^.     As  the  size  of  the  opening 

uhich  may  be  made  by  this  method   is 

unlimited,  large  areas  of  cerebral  cortex 

can  be  examined,  and,  after  the  necessary 

procedures  have  been  carried  out,  the  bone 

may  be  replaced,  the  soft  parts  suturc<l, 

and  no  defect  in  the  skull  remains.     Tlie 

method  in  skilful  hands  is  quicker  than 

that  by  the  use  of  the  trephine ;  it  gives 

far  greater  exposure  and  leaves  no  weak 

spot  for  the  subsequent  development  of  a 

hernia. 

After  the  skull  has  been  opened  by 
either  of  these  methods  the  dura  may  be 
opened  by  a  curved  incision,  which  is 
best  made  by  a  fine  pair  of  cur\'ed  scis- 
Hjrs.  The  further  steps  of  the  operation 
are  determined  by  the  character  of  the  lesion,  and  have  already 
been  described.  In  closing  such  a  wound  the  dura  should  be 
unitiHl  with  catgut,  the  scalp  by  silk-worm  gut,  a  large  dressing 
of  sterile  gauze  antl  cotton  should  be  applied  and  held  in  place  by 
a  starch  or  <lextrin  bandage. 


Gigli  MW. 


mJUSIES  AND  DISEASES  OF  THE  SPINAL  COBD. 

In  an  organ  as  deeply  seate<l  and  as  well  pn)tected  as  the  spinal 
cf»rtl  it  is  difficult  to  understand  how  it  c:in  1)0  stnicturally  injured 
by  a  blow  or  other  tniuma  applied  to  the  Iwick  which  does  not  pro- 
duce a  fracture  or  tlislocation  of  the  Imhiv  canal.  That  such  is  the 
case,  however,  is  evidence<l  by  an  abunihtnce  of  pathologic  material. 


Concussion,  Contusion,  and  Multiple  Punctate  Hemorrhages 

of  the  Cord. 

Much  controversy  has  arisen  regarding  these  three  conditions, 
the  existence  of  which  as  distinct  patholojric  pr«Kvs-os,  unass<x'iated 
with  other  graver  lesions,  and  rei'ogniz;il»le  during  life,  is  o|x»n  to 
question.  While  we  are  not  pre|)are<l  t<»  deny  that  distinctly  spinal 
•ymptoms,  as  pjiin,  numbness,  nv>n  <»r  le?«s  complete  paralysis  of 
sen-i^tion  and  motion,  relaxation  of  the  sphincters,  etc.,  may  be 
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present  for  a  short  |)onnd  ftWlowing  spinal  traunmta,  which  tin  rmi 
exhibit  evilleocc^  of  ^mvt?  aii<l  iimre  jHTiiuuH'iit  U'sions,  aiiil  mav 
jK^rhaps  Ik'  crmvenicrjtly  i-hissi-*!  undtT  ihv  k-rm  vount.yston  of  fhr 
apltie^  tliiit  such  t^yiiiptumji  may  [»erpiip>t  for  any  t^imsitlerahle  jmthhI 
of  time  has  nttt  l>t't'ii  pn>ve*l.  'rht'»e  cases  shouhi  lio  clearly  fJif- 
fert^utiutwl  from  thi)sc  of  trdunudw  veurrtnthnita  arn\  ht/Mftria,  in 
wliieh  tfic  oiiiy  spinal  symptrtrns  present  aro  puri-ly  r-iiUji-i-jive  in 
character,  ami  the  ehiel'  disturijaiiee:?  are  iiieiit^il  aud  emotional 
rather  thau  physical. 

Spinal  Hemorrhage. 

By  spinal  hemorrhage  is  meant  a  hemorrhage  of  Miflficient  extent 
to  produce  pressure-syrapttjms,  wldeh  may  oc<'ur  ai^  a  result  of 
trauma,  within  the  bony  ciuial  of  the  spine. 

Extradural  and  Subdural  Hemorrhages. 

Extradural  iuid  sulxlural  hemorrhages  are  described  in  most 
works  on  surgery.  If  they  ever  Dccnr  ima.SHieiatwl  witli  fnictnrt? 
or  dishx'tition  or  with*uit  injury  t(*  the  c<jnl,  tbry  are  surgi«dly 
unimportant,  for  they  cannot  Lte  recognized  during  life  (Bailey). 

Haematomyelia ;  Intramedullary  Hemorrhage. 

This  condition,  as  accurately  descrilKnl  by  Bailey,  is  of  frequent 

tx'currence.  It  is  chiefly  eonfitinl  to  the  cervical  regiun,  and  is 
caused  by  sudden  forcible  flexion  or  extension  t»f  the  vertebnd 
culnnoi,  without  fracture,  such  a-s  results  from  diving  in  shallow 
"water  and  striking  tlie  head  violently  against  (lie  iMittoni. 

The  hemorrhage  occurs  cJiiefly  in  tlu'  anterior  Imrn  uC  the  gniy 
matter,  and  may  extend  upwanl  *»r  downward  for  a  ctinsiilenible 
distiinee.  Oceasifinally  it  spreads  to  Ixtth  sides  of  the  cord  and 
involves  the  posterior  lntnis. 

The  symptoms  are  often  cctmplete  muscular  paralysis  l>elow  the 
lesion  with  varying  sensory  disturbances,  of  which  loss  of  sensi- 
bility to  heat  and  cfvld,  and  to  pain,  with  norniai  tactile  sensibility, 
are  the  most  charaeteri>tic.  Paralysis  of  the  bladder  and  rectum 
may  l>c  present  aud  Ixxlsores  ocTJisionally  develop. 

Tlie  prognosis  dej>ends  upon  the  extent  of  the  hemorrhage.  In 
general  it  may  be  siiid  that  in  an  ordinary  wise  of  Itjematomvclia 
jmrtial  or  ci»m[)lcte  recovery  may  be  expecte<l  within  two  or  three 
months. 

The  treatment  of  spinal  hemorrhage  consists  in  rest  and  careful 
nursing,  to  avoid  IxHlsores  and  cystitis. 
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Tnosvene,  Gnuhing  Lesions  of  the  Cord  firom  Fracture, 
Dislocatioii,  or  Direct  Wound. 

This  is  the  patholc^c  condition  commonly  present  in  cases  of 
**  broken  back."  The  injury  is  caused  in  these  cases  by  the  crusli- 
ing  force  of  a  displaced  vertebral  segment,  which,  however,  fre- 
quently springs  back  into  place  before  the  patient  is  seen  by  the 
surgeon,  leaving  no  obvious  sign  of  dislocation  or  fracture  with 
dLiplaoement. 

The  symptoms  of  a  transverse  lesion  of  the  cord  are  total  paral- 
ysis of  sensation  and  motion  below  the  point  of  injun'  with  imme- 
diate absence  or  diminution  of  reflexes  (these,  however,  may  return 
at  a  later  period  (»r  become  exaggerated).  The  muscles  supplied 
by  the  injured  segment  atrophy  and  present  the  reaction  of  degen- 
eration. The  muscles  supplied  by  the  s^ments  below  the  injury 
subsequently  contract  and  become  rigid.  Transverse  lesions  of  the 
cord  in  the  upper  cer>'ical  region  are  rapidly  fatal  from  paralysis 
of  the  muscles  of  respiration.  If  the  lesion  lies  below  the  origin 
of  the  phrenic  ner\-es,  life  may  be  somewhat  prolonged.  There  is 
total  paralysis  of  sensation  and  motion  of  the  arms,  trunk,  and 
legs,  with  priapism,  paralysis  of  the  rectum  and  bladder,  and  the 
formation  of  bedsores.  Respiration  is  embarrassed  and  asphyxia 
may  occur  from  inability  of  the  patient  to  expel  mucus  from  the 
trachea  and  bronchi.  In  lesions  of  the  lower  dorsal  and  lumbar 
regions  the  prognosis  as  to  life  is  better,  death  generally  taking 
place  from  sepsis  due  to  bedsores  or  infection  of  the  bladder  and 
kidneys. 

The  evidence  is  very  slight,  that  in  a  total  transverse  lesion 
the  cord  is  ever  regenerated  to  a  sufficient  extent  to  result  in  a 
rest4)rdtion  of  function. 

The  treatment  in  cases  of  total  transverse  lesions  of  the  cord 
should  consist  in  careful  nursing,  to  avoid  l)odsores  and  infection 
of  the  bladder.  Pressure  over  the  sacral  region  should  be  avoided 
by  rubljer  rings,  and  the  parts  should  l>e  kept  scnipulously  clean. 
The  position  of  the  patient  should  be  frequently  changed,  and  all 
pres*ure-|ioints  frequently  l>athed  with  alcohol.  Regular  aseptic 
catheterization  is  necessary.  The  application  of  a  plaster  jacket 
is  advisable  to  keep  the  parts  at  rest. 

Incomplete  Crushing  Lesions  of  the  Cord. 

These  may  occur  in  fractures  r)f  the  vertebral  arches  and  in  par- 
tial luxations.  The  symptoms  are  incomplete  paralysis  of  sensation 
an<l  motion,  the  distribution  of  the  anaesthesia  being  asymmetric. 
In  these  cases,  which  are  rare,  exploratory'  o[)erations  are  indicated 
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for  the  detection  «nd  removal  of  depressed  fragments  of  bone  and 
to  relieve  pressure  on  the  cord. 

Spinal  Tumors. 

Tumors  causing  pressure  on  the  s[)inal  coril  may  grow  fntni  the 
Ixmy  spiiic%  from  the  spinal  nifniljmues,  or  from  the  cf)rd  itself. 
Turnru's  ui'  tlie  hoju-  are  ji:encndly  tiialigiiant  in  ehanicter  and  are 
most  iretjuetitly  secondary  U*  deposits  elsewhere.  Titniors  of  the 
meninges  may  lie  sarcomatous,  tibnmiatiais,  or  angiomatous  in 
character^  while  those  arising  in  the  cord  itself  are  commonly  the 
glioniuta,  sarcomata,  psammomota,  or  til>rfjmata. 

The  symptoms  of  sjnnal  trnnor  are  l««tid  pain  and  stiffness  in 
the  liack,  neuralgic  pains  in  the  rxtroniities,  and  nnipcular  sjKisms ; 
followed  hy  slowly  tleveloping  ana\'^tliesia  and  motttr  paraiysig. 
Pain  is  a  prominent  symptom  in  the  majority  of  cases.  Gliomata 
are  apt  to  develop  around  the  central  canal  ;  in  them  thermo- 
aneesthesia  may  apptsir  bitore  other  sensory  symptonss. 

iSpinal  tumors  unless  relieved  bv  surgical  measures  alwavs  end 
fatidly. 

The  treatment  in  all  but  the  secondary  or  late  malignant  cases 
should  Ix'  early  exploratory  laminectomy  and  remnvaf  when  tins  is 
possible.  In  ino|Terable  sarcoma  of  any  of  these  structures  the 
use  of  Coley*s  fluid  should  be  tried. 

Spina  Bifida. 

Spina  bifida  is  a  congenital  defect  in  the  spinal  cohimn  caused 

by  a  non-uni«)n  of  the  lamime  of  one  or  nutre  vertebral  segments, 
usually  in  the  sacml  region.     Seveml  varieties  exist : 

Spina  bifida  OCCUlata,  in  which  the  spinal  defect  exists  alone. 
The  rcLrinn  of  the  drftvt  is  apt  to  be  ctivered  with  hair.  It  is  often 
assoeiatetl  with  perforating  ulcer  of  the  f*>ot. 

Meningocele. — A  hernia  of  the  ^;pinai  membrane  forming  a 
cystic  pnitnision  eoveri-<l  with  e|>idermis. 

fiTeningomyelocele. — A  meningocele  having  the  flattentd  spinal 
cord  on  its  p<istrrior  wall,  the  i^ommonest  variety. 

Syringomyelocele. — The  nu'ntng<'s  are  defective;  the  prt>- 
triiding  cyst  is  com|ioseil  of  the  tissues  of  the  cord  4lilateil  by  a 
t'olln-tion  of  fluid  in  tht*  closcil  central  cunal.      Verv  nire. 

Myelocele, — An  im|)erfect  union  of  the  medullary  folds.  The 
ivntnil  canal  is  u\)qu  and  the  nie^Iullary  folds  are  spread  out  on 
either  side  and  c*intinufkus  with  llie  skin.  The  me^hillar}-  portion 
is  of  a  bright-re<l  color  and  highly  vascular,  Children  with 
myelocele  die  a  lew  days  atUT  birth  iVom  constant  leakage  of  the 
cerebrospinal  fluid. 
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Treatment. — Guard  against  niptare  of  the  sac  and  subsequent 
meningitis  bv  protective  dressing.  The  sac  of  a  meningocele  may 
be  dis:<ccted  out,  excised,  and  the  opening  into  the  dura  carefully 
suturetl  and  covered  by  skin-flaps.  Excisions  of  meningomyelocele 
have  been  followed  by  paralysis.  The  best  treatment  in  these 
cases  is  to  cause  shrinkage  and  obliteration  of  the  sac  by  the 
injection  of  Morton's  fluid  (iodine,  10  grains;  potassium  iodide, 
oO  grains ;  glycerin,  1  ounce). 

OFEBATIOirS  ON  THE  SPINE. 

Lumbar  Pnnctnre. 

Lumbar  puncture  is  practised  for  the  relief  of  intracranial  press- 
ure or  for  purposes  of  diagnosis.  Locate  the  spinous  process  of 
the  fourth  lumbar  vertebra,  and  afler  thorough  aseptic  preparation 
of  the  part  introduce  an  aspirating^needle  at  a  point  half  an  inch 
to  the  left  of  the  spine  and  carry  it  obliquely  upward  and  inward 
between  the  laminse  until  the  dura  is  punctured.  This  will  be 
indicated  by  a  flow  of  cerebrospinal  fluid  through  the  trocar. 
After  suflicient  fluid  is  withdrawn,  remove  the  needle  and  close 
the  wound  with  collodion  or  sterile  zinc  oxide  plaster. 

Lftnunectomy. 

Laminectomy,  or  opening  the  spinal  canal,  is  performed  for 
exploraton*  [)urpo??es  in  fractures,  dislocations,  and  other  injuries ; 
and  for  the  removal  of  tumors. 

Place  the  patient  face  downward  on  the  operating-table,  and 
after  thorough  preparation  of  the  operative  field  make  an  eight- 
inch  vertical  incision  in  the  medmn  line  over  the  spines.  Divide 
the  soft  parts  down  to  the  laminae  on  either  side  of  the  spinous 
processes  and  retract  the  edges  of  the  incision.  Control  the  hem- 
orrhage by  g-auze  pressure.  Next  remove  the  spines  by  heavy 
bf»ne-forceps,  and  with  small  curved  bone-forceps  divide  the 
laminae  on  either  side  as  near  the  transverse  processes  as  jwssible, 
and  remove  the  intervening  part  of  the  arch.  Several  laminae 
should,  if  necessar\',  be  removed  to  give  a  satisfactory-  exposure 
of  the  cord.  If  it  is  necessari'  to  o|)en  the  dura,  it  should  be 
incise<l  in  the  median  line  and  subsequently  closed  with  a  con- 
tinuous catgut  suture. 

Closure  f»f  a  laminectomy  wound  should  be  effected  with  deeply 
placeil  silk-worm  gut  sutures,  a  rubl)or  tissue  drain  being  left  in 
the  inferior  angle  of  the  wound.  After  an  aseptic  dressing  is 
placed  over  the  wound  a  plaster-of- Paris  corset  should  be  applied 
and  the  patient  placed  on  his  back  in  btnl. 
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CHAPTER    XV. 

INJURIES  AND  DISEASES  OF  THE  HEAD,  FACE.  AND  NECK, 
ORAL,  NASAL,  AND   PHARYNGEAL  CAVITIES. 

Contusions. 

GoBtUSlons  of  the  scalp  are  of  frequent  oceurrenee.  They 
are^  as  a  rule,  miimporUiUt  miW.s  acciinijmuiet]  h\  subcutaneous 
rupture  of  a  vcj!.sc'l,  wbeu   a  btumatoiua  may  result. 

Haematoma  of  the  scalp  may  tK-cur  botween  the  skin  aiul  apo- 
neurosis of  the  (Xicipitofrontalis  muscle  or  beneath  that  musde. 
In  the  former  instanee  tliere  is  usually  an  oval  fluctuating  swell- 
ing surrouniiecl  by  an  indurated  ring  of  coagulated  fibrin.  ^Vs  ttie 
centre  of  the  mass  is  soft  and  apparently  depressed,  the  condition 
is  often  mistaken  for  a  depressed  fracture  of  the  ^kull.  It  is, 
however,  readily  distinguished  from  that  condition  liy  the  fact  that 
the  ring  lies  alxn'e  the  surround iiig  hone  and  may  he  indenteil  by 
pressure.  In  the  subaponeurotic  variety  the  blmxl  may  seimratc 
the  muscle  from  the  bone  over  a  large  area,  giving  rise  to  a  diffuse 
fluctuating  tumor  which  may  overhang  the  eyebrows  and  present 
a  bulging  in  the  region  of  the  iweiput. 

Treatment. — Haematomata  may  require  incision  and  removal 
of  the  clots  and  fluid  blootl,  with  subsequent  drainage.  None  of 
the  other  scalp  contusions  require  any  treatment  other  than  rest 
an<I  eofiling  iipplications. 

Contusions  of  the  face  are  of  frequent  occurrence,  and  often 
pro<luce  great  disfigurement  from  the  eccbymosis  and  onlema,  of 
which  the  ordinary  '*  black  eye"  is  the  tyf>e.  Cold  applications 
are  usually  all  that  is  necessary  in  the  way  (►f  trcjitnient. 

Contusions  of  the  neck  occasii>nally  re^^ult  ui  serious  injury  of 
the  nerve- trunks,  e.-^pwially  the  brachial  plexus,  giving  rise  to  a 
more  or  less  complete  fmralysis  of  the  upjicr  extremity.  Blows 
on  the  neck  and  angle  of  the  jaw  give  rise  to  a  severe  degree  of 
shock  and  sometimes  to  intracranial  hemorrhage. 

Wotinds. 

\Younds  of  the  scalp  are  generally  causetl  by  falls  or  blows 
ujion  the  head.  The  wounds  produced  are  frequently  clean-t^ut 
incisions  resembling  those  made  by  a  cutting  instrument.     Bleeil- 
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ing  is  apt  to  be  profuse  because  of  the  great  vascularity  of  tlie 
ti860e&  Scalp  wounds  beal  readily  eveo  if  there  it^  c<>ii?-i(ler.il»le 
laoeniCion  and  if  a  jjortion  of  the  detaelietl  y^etilp  ir^  joint**!  only  V»y  a 
narrow  pedicle.  Great  care  should  be  exercisetl  in  ihe  disiufection 
of  these  wounds,  especially  if  tlie  ^ubjiponeurotic  spjiw  i>  ujxmuhI, 
as  snpparation  in  this  region  spreiids  nipi<lly,  is  tAtvn  iavompanied 
by  syraptonis  of  grave  sejiejis,  and  the  iuH:iioiiiatt»ry  pnHjeisS  may 
be  carried  by  the  emissary  veins  to  the  intracrauia!  structures. 

Scalp  wounds  should  be  thoroughly  ex|iosed  by  shaving  a  suf- 
ficient area,  carefully  disinfected,  and  uniteil  with  sutures  of  t^Wk 
or  silk-worra  gut 

In  wounds  of  the  face  great  care  should  be  taken  to  avoid  sub- 
sequent detormit}*.  Marginal  necrosis  should  be  prevented  by 
avoiding  too  much  tension  of  the  sutures.  If  the  edges  of  the 
wound  are  widely  separated,  one  or  two  retention  suture*  should 
be  passed  at  s<ime  distance  from  the  edges  of  tlie  cut  and  tiie  mar- 
gins in  this  way  brought  together.  The  skin  should  be  carofully 
approximated  and  united  by  a  number  of  tine  silk  sutures,  which 
should  be  removed  as  early  as  possible  to  prevent  scarring.  If  in 
wounds  of  the  face  bnmches  of  the  seventh  nerve  are  divided,  the 
ends  should  be  uuited  with  line  catgut. 

If  Sl^n»on-«  duH  is  cut,  the  ends  should  be  carefully  unite<l  with 
catgut,  or  the  proximal  extremity  shoidd  be  drawn  outward, 
passed  through  an  incision  in  the  raucous  membrane  of  the  cheek 
and  secured  by  fine  silk  sutures,  and  the  external  wound  closed. 
In  case  a  fistula  results,  this  may  often  be  cure«i  by  wearing  a  s*ift 
probe  in  the  duct  introduced  through  the  oral  orifice  and  carried 
be^'oud  the  fistula  to  the  gland,  the  outer  portinn  of  the  probe  to 
be  curved  about  the  angle  of  the  mouth  and  M'curetl  to  the  cheek 
by  adhesive  plaster.  In  old  cases  in  which  the  distal  portion  of 
the  duct  is  obliterated  a  new  one  may  be  made  by  piercing  the 
cheek  with  a  trocar  fmm  the  fistulous  opening  in  wan!  and  forward 
to  a  point  near  the  original  termination  of  the  duct.  This  may 
be  kept  o|)en  by  a  seton  or  the  probe  intrcRlueecl  as  above.  Fresh- 
ening and  union  of  the  cutaneous  wound  by  sutures  f>r  contractile 
oallodion,  while  the  pn^be  is  in  place,  may  he  refpiired. 

Superficial  wounds  of  the  neck  differ  in  no  way  from  cutaneous 
wounds  elsewhere.  They  should  !)e  thoroughly  disinfected  and 
sutured.  In  more  extensive  wounds  p«*netrating  the  tieep  fascia, 
important  stnictures  may  be  wounde<l,  rtHpiiriug  special  treatment. 
In  woumls  of  the  larger  vessels  the  hemorrhage  may  \ie  tempo- 
rarily controlled  by  pressure,  but  an  immc<iiate  operation  should 
be  un<lertaken  to  exp>se  the  vessels  thoroughly,  which  should  lie 
aecurely  ligated  above  and  below  the  |^>oint  of  division,  after  which 
the  wound  should  be  carefully  disinfected  and  closed  with  sutures. 
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Wounds  of  the  pharynx,   lar\'nx,  or  trachea,  often  seen  after 

attempts  at  j^uieuk'  by  "ctittiiig'  the  thntiit,"  are  dangerous  not  go 
much  on  account  of  the  immediate  injury  its  \yy  their  remote 
results.  Thus  in  transverse  wounds  ab4)ve  the  hyoid  b<ine  the 
severed  tongue  or  epighjttis  may  dn>p  backward  into  the  rima 
gUtttidis  and  cause  sutlocation  ;  in  wuuiuls  bel«>w  the  hyoid  or 
those  severing  the  thyroid  cartilages  an  tt'dema  of  the  glottis  may 
suddenly  ap|>ear  and  ciuise  death  irom  sutiWiition  l>efore  help  can 
arrive  j  while  in  wounds  of  the  trachea  the  blood  issuing  from 
the  neighboring  vein?i  or  injured  thyroi<l  gland  may  he  aspirated 
and  asphyxiate  the  patient.  In  ali  of  tiiese  cases  death  from  pneu- 
monia may  €K*cur  at  a  later  period  from  the  inhalation  of  sej^tic 
material.  The  treatment  of  these  cases  should  consist  in  arrest- 
ing all  hemorrhage,  carefully  uniting  the  divided  structures,  and 
pcribrniing  a  trachwitomy  below  the  injnreil  area.  In  wounds 
involving  the  ccsopliagus  the  walls  of  this  jvassage  should  be 
ehised  tightly  witli  two  layers  of  suture  ami  the  sujierfieial  parts 
brought  together  with  pn>%'isitm  for  adequate  drainage. 

Wtmnds  of  the  anterior  jwrtion  of  the  neck  rarely  cause  injur}' 
to  the  large  ncrvr-trnnks  (pneumogastrie,  sympathetic,  glosso- 
pharyngeal, {ind  ]ihrenic),  on  atwnnt  ctf  the  dtx-p  an<l  protected 
situation  of  these  structures.  Wounds  in  the  latend  portions  of 
the  neck,  lunvcver,  frcHjuently  cause  injury  to  one  or  more  branches 
of  the  brachial  plexus.  Whenever  a  nerve-trunk  is  knttwn  to 
liavc  Ix^n  divided,  tlie  entls  should  be  secured  and  united  by 
suture. 


INTLAMMATOBY  DISEASES. 
Facial  Erysipelas. 

An  acute,  rapidly  spreading  inHamniation  of  the  skin  and  sub- 
cutaneous tissue,  caused  by  infection  with  8treptt>coceus  erksijie- 
lutis,  anil  aco>nipanied  by  high  fever,  mpid  jnilse,  and  other  evi- 
dences of  seplic  intoxittition.  The  lr»eal  a|)j»earances  are  ditluse 
nnlness  and  rinlema  ot'  the  skin,  wilh  sharply  di'tine<J  and  slightly 
raisixl  Ixtnlers.  IntWtion  always  takes  place  through  some  wound 
or  break  in  the  skin,  although  the  prnnt  of  infection  may  be  so 
minute  as  to  escji|X'<letection.  From  this  punt  it  spreads  rapidly, 
ami  may  eventually  cover  the  entire  IwhIv.  When  the  disease  in- 
volves the  subcutaneous  cellular  tissue  the  symptoms  are  more 
st^vere,  a  br^y  induratii>n  )>ccurs,  followed  by  extensive  suppura- 
tion and  often  by  fatal  sepsis, 

Ervsipelas  of  the  face  generally  l>egins  on  the  bridge  of  the  nose 
and  extends  on  either  side  to  the  cheeks.  When  limited  to  the^e 
regions  it   presents  only  a  butterfly-shaped  area  of  redness  with- 
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oat  fever  or  general  symptoms  of  any  kind.  If,  however,  it 
spreads  to  the  eyelids  and  scalp,  oedema  occurs,  closing  the  eyes 
and  causing  considerable  disfigurement.  In  erysipelas  of  the 
scalp  the  oedema  is  not  so  marked,  but  the  constitutional  symp- 
toms are  more  severe.  Occasionally  the  infection  is  carriol  by 
the  emissary  veins  to  the  intracranial  structures,  producing  a  rap- 
idly &tal  meningitis. 

Erysipdas  of  the  neck,  if  confined  to  the  skin,  presents  no  special 
features  worthy  of  mention. 

The  traatment  of  the  superficial  forms  of  er^-sipelas  is  rather 
onsatisfactory,  as  no  method  can  be  relied  upon  to  stop  the  spread 
of  the  disease  or  diminish  the  toxaemia.  Small  patches  occurring 
on  the  face  may  sometimes  be  aborted  by  painting  with  contractile 
ooUodion,  or  the  application  of  lead-and-opium  wash.  In  other 
locations  the  use  of  a  wet  dressing  of  carbolic  acid  (1  :  200),  alu- 
minium acetate,  lead-and-opium  wash,  or  an  ointment  of  ichthyol 
(10  to  50  per  cent),  will  be  found  serviceable. 

GeUnlitis. 

Cellulitis  is  an  inflammation  of  the  superficial  or  deep  cellular 
tissues,  due  to  infection  by  streptococci,  staphylococci,  or  other 
pyogenic  micro-organisms.  In  the  scalp,  infection  of  the  super- 
ficial cellular  plane,  between  the  skin  and  the  aponeurosis  of  the 
oeeipitofroutalis  muscle,  gives  rise  generally  to  a  more  or  less 
localized  abscess.  If  the  infection  occurs  in  the  loose  cellular 
plane  between  the  aponeurosis  and  the  skull,  the  inflammation 
spreads  more  rapidly,  and  a  large  collection  of  pus  results  which 
may  separate  the  muscle  from  the  bone  over  its  entire  extent.  In 
these  cases  the  pus  collects  in  the  most  dependent  ix>rtions  of  the 
space,  producing  oval  bulging  masses  over  the  orbits  and  along 
the  curved  line  of  the  occipital  bone.  In  the  neck  the  superficial 
variety  differs  in  no  respect  from  cellulitis  elsewhere,  the  diagnosis 
and  treatment  of  which  have  been  considere<l  in  Chapter  IX. 
When,  however,  the  cellular  tissue  beneath  the  deep  cervical  fa:i>oia 
is  invaded,  which  usually  results  from  a  suppurating  lymph-node, 
the  disease  Is  more  serious.  There  will  be  at  first  pain  and  stifl"- 
ne:?s  of  the  neck,  with  oedema  and  a  feeling  of  deep-seated  indura- 
tion and  bogginess.  The  entire  lateral  region  of  the  neck  will 
appear  swrjlen,  but  redness  of  the  skin  is  rare.  Chills,  fever, 
sweats,  and  prostration  occur  early.  The  pus  may  burrow  along 
the  cellular  planes  and  eventually  rejieh  the  mediastinum.  Septic 
thrr>ml)osis  of  the  veins  may  occur  and  eventually  lead  to  pyaemia 
and  death  from  exhaustion. 

The  treatment  of  cellulitis  should  consist  in  earlv  incision  and 
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drainage.     The  incisions  should  he  free  and  8ulfieieiitly  numerous 
to  insiiire  free  tlraiiia^e  for  every  p»cket  of  pus. 

In  the  tfiiUqMiueumtic  celluliti^  of  tlie  scalp  eare  shuuld  Ix? 
tiiken  iu  maktug  the  ineisintis  to  avoid  the  hloodvessels  inul  nerves. 
It  may  be  neee.>?sary  to  s^have  tlie  setUp.  In  dee'p  eervieal  cellu- 
litis the  incisions  sliould  he  made  over  or  just  iK-liiud  the  sterno- 
ma.xtoul  uiusele  dttwn  t<»  the  deep  fa-eiti.  A  trfonveil  (lirect<ir 
slmuld  then  be  thrust  tln"iiuj:;li  tlie  tunsele  nr  fas<'ia.  Wlieu  (lus  is 
reaelietl,  the  ojieuing  should  Ix-  eulargiil  by  a  sinu.— dilator  or  pair 
of  dressiug-forceps  intr<Khieetl  eh»se«l  and  withdrawn  opc'U,  The 
cavity  should  then  be  explureil  by  the  linger  or  snnie  hlniit  instru- 
ment, and  another  iniiihinn  nia<h'  (tver  the  niosl  dejienck-nt  portion 
of  the  abscess.  Kublier  dniiuage-tultes  siuuikl  \w  introdneed  an<l 
a  wet  dressing  ujiplied.  If  the  pus  has  burrownl  into  the  metli- 
astinmn,  drainage  shtinhl  be  favored  by  raising  the  foot  of  the 
beil  and  lowering  the  head,  or  it  may  ite  necessary  to  trephine  the 
sternum. 

Angma  Ludovici. 

Angina  ludovici  is  a  gangreiions  inflanmiation  of  the  deep  cellti- 

lar  tissue  of  the  subnijjxillary  region.  Tfiis  cellular  tis>ue  sur- 
rounds the  subuiaxilhiry  gland  and  is  iuekisetl  within  a  iaseial  and 
nmscular  n^*ess  which  fXH^upies  the  greater  part  of  the  digastric 
triaugle.  In  this  ari'<ilar  tissue  then-  are  imbetldtH!  a  inuuber  of 
Ivniph-mMlcs,  some  of  wliieli  lie  witliin  the  <"apsu]e  of  tlie  gland. 
The  disease  geuendly  arises  by  a  lyuipliatic  infection  fn)ni  a  cnri<>ys 
tootli  <>r  Slime  other  sceptic  iwits  in  the  rnnnth,  or  rarely  from  a 
septic  intlanunation  of  the  submaxillary  gland.  The  disease  is 
always  serious.  In  virulent  cas.es  the  inJl;nnmatinn  ilevelops  with 
grejit  rapidity,  causing  gangreii*'  of  the  areolar  tis>ue  and  neigh- 
boring structures^  with  a  nipidly  dcvektping  sepsis  which  may 
canst*  death  in  from  five  to  ten  <kyg. 

The  symptomB  are  at  first  often  those  of  an  acute  infectious  dis- 
easie  :  cl»ills,  fever,  thirst,  anorexia,  and  a  rapid,  fidl  pulse.  Pain 
is  not  always  an  ejirly  sy m|itoni,  but  m-eurs  hiter,  and  is  often 
severe  and  thro!>bing  in  ehanicter.  A  painful  swelling  apjiears 
under  the  jaw,  sharply  limit(Ml  by  the  attac*hineiits  of  the  fascia. 
The  tongue  i.>  niisei]  and  the  fl^Mirof  the  mouth  is  pushed  upward. 
Suilden  death  fr«ini  sntl'ocation  is  fret|ueutly  eausetl  by  reilema  of 
the  gh>ttis. 

Treatment  should  l>e  uudei*taken  at  the  earliest  possible  moment, 
and  shuidd  c<msist  in  free  incisions,  removal  of  the  gangrenous 
debris,  thorough  tlisiufeetion  of  the  cavity,  and  jmcking  with 
sterile  gauze. 
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Inflammation  and  Abscess  of  the  Parotid  Gland. 

iDflammation  and  abscess  of  the  parotid  gland  may  occur  from 
pressure  in  drawing  the  jaw  forward  during  anaesthesia,  from 
wound<,  or  from  an  ascending  inflammation  of  the  duct.  It  is 
more  frequently,  however,  the  result  of  some  general  septic  dis- 
ease, as  typhoid  fever,  scarlet  fever,  or  pysemia.  The  disease  gen- 
endly  begins  as  a  circumscribed  or  diffuse  indurated  swelling  of 
the  gland,  with  pain,  fever,  and  general  malaise.  The  pain  is  in- 
creased by  taking  food,  and  stifliiess  of  the  temporomaxillary 
articulation  may  be  present.  Af^r  several  days  the  mass  soflens 
and  fluctuation  appears. 

The  treatment  is  early  incision  and  drainage.  Care  should  be 
taken  in  making  the  incision  to  avoid  wounding  the  external 
carotid  artery  or  the  branches  of  the  fecial  nerve. 

Carbuncle. 

This  disease,  the  nature  of  which  has  been  described  on  page 
143,  may  occur  on  any  portion  of  the  skin  of  the  face  and  neck. 
The  most  common  situation  is  on  the  back  of  the  neck,  near  the 
margin  of  the  hair.  It  begins  as  an  indolent  induration,  spread- 
ing generally  from  small  superficial  lesions,  as  an  infected  hair- 
follicle  or  pimple.  The  swelling  is  at  first  painless  but  tender  to 
the  touch  ;  later  it  may  be  the  seat  of  throbbing  pain,  heat,  and 
redness.  There  are  stiffness  of  the  neighboring  muscles  and  gen- 
eral malaise.  The  temperature  is  but  slightly  elevated,  and  the 
patient  often  keeps  about,  using  domestic  remedies  and  r^sirding 
the  condition  as  simply  a  "  blind  boil,"  until  a  large  area  of  tissue 
is  involved.  Superficial  suppuration  occurs  at  a  number  of  points 
which  sl«>ugh  and  gradually  coidesce,  forming  eventually  a  gan- 
frrcnous  ulcer.  Symptoms  of  grave  sepsis  appear  and  the  patient 
rapidly  loses  flesh  and  strength,  and  if  unrelieve<l  may  die  of 
exhaustion. 

The  best  treatment  is  by  total  excision  of  the  gangrenous  area 
with  subsequent  wet  dressings  and,  if  necessar}',  skin-grafting. 
When  this  is  impracticable,  crucial  incisions  should  be  made 
through  the  indurated  mass,  and  se|>aration  of  the  sloughs  subse- 
quently favored  by  wet  dressings  or  j>oultices. 

The  condition  is  a  serious  one,  especially  in  the  aged  and  in  those 
debilitateil  from  diabetes  and  other  exhausting  diseases.  A  nire 
but  particularly  fatal  form  of  carbuncle  is  f>c«isi<>nally  encoim- 
tcrwl  in  the  upper  lip,  which  in  malignancy  is  stHX)nd  only  to 
anthrax. 
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Anthrax,  or  Malignant  Pustule. 

Anthrax  is  an  extremely  rare  diseast*  in  this  coutitry.  When  it 
occurs  on  the  face  it  Iwtjiiis  bv  a  small  elevate<i  jmpule  surmiiii<KHl 
bv  numerous  vesicles,  which  iu  turn  are  soon  jsurmuniJeil  liy  a 
hard,  brawny  induration  involving  all  the  tis>;ues  of  the  lip  «)r 
dieek.  The  ve^iiele  sewn  rnptures  and  is  euvereil  by  a  dark-hrowo 
or  black  i?cab.  Ijater  the  entire  area  becomes  dLsc^Jored,  a'denia 
of  the  surnmnding  tissues  develops,  and  8vmptoms  of  gnive  sepr^is 
appear.  In  *h)ubtful  eiuses  the  diagnosis  is  establishtHl  by  finding 
Bacillus  anthract/i  in  the  fluid  of  tlie  vesicles.  Unless  a  mixed 
uifeetion  oeeurs,  there  is  au  absciiee  of  pus  aud  pain. 

The  treatment  should  consist  in  early  and  eomplrte  excision  of 
the  diseased  area  and  the  neighboring  lymphatics,  followed  by  wet 
formaliu  or  bichloride  dressings. 

TUMORS. 

A  large  variety  of  tumors  occur  in  the  tissues  of  the  head,  face, 

aud  neck,  many  of  which  prei«ent  s|»ccial  features. 

Sebaceous  Cysts, — These  occur  with  great  frequency  on  the 

scalp,  nirely  on  the  face,  4:)ccasionally  on  the  neck.  They  aj»|K-ar 
as  rfrtindeil,  freely  movable  botlies  in  the  substanet^  of  the  skin, 
varying  in  size  from  that  of  a  small  pea  tct  that  of  an  English 
walnut,  or  even  larger.  They  are  easily  ruptured  and  iK?easi<m- 
ally  suppurate.  If  the  eajjsule  is  opentnl,  the  content-  rapiilly 
deeomiK>se,  giving  rise  to  a  ft^d-smelling  fungating  nicer.  They  are 
easily  remr>vcHl  by  dividing  the  overlying  skin  down  to  the  capsule 
and  enucleating  In*  means  of  a  pnibe,  direct* tr,  or  other  blunt 
instrument.  If  the  sac  ruptures  during  these  pnxsedures,  it  mu^t 
be  completely  disscetiil  out,  as  recurrence  is  apt  to  take  place  if 
I  anv  of  the  secreting  menibmne  remains. 

Sebaceous  Adenomata. — A  ran*  variety  of  seliaceous  tumois, 
occurring  on  the  scalp,  (nHnjmsetl  of  lobules  of  glandular  tissue. 
They  re>emble  the  scbnt-cous  cysts  and  are  j>rone  to  ulcerate. 

Dermoids.- — The.>^e  (K-eur  along  the  median  line  of  the  scalp  itr 
over  the  situation  of  any  of  the  embryonic  fissures ;  hence  they 
are  apt  t<i  be  found  at  the  outer  or  inner  angle  of  the  orbit,  over 
the  bridge  td"  the  nose,  in  the  nasofacial  groove,  in  the  meilian  line 
of  the  lip  or  chin,  to  the  outer  side  4>f  the  angle  f>f  the  mouth, 
alxfUt  the  ear,  in  the  mtxlian  line  of  the  neek»  or  along  the  anterior 
margin  of  i\w  steniomastoid  nvu.-'ek*  at  points  corresj>onding  M-ith 
the  bnmehiul  clefts.  These  tumors  may  ap|K'ar  as  small,  rfmndetl, 
snfi,  scmirtuetuating  raassc^s  resend)ling  sebaeetHis  cysts.  They 
differ  from  the  latter,  however,  by  having,  as  a  rule,  deep  connce- 
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tions.  Thost^  occurring  in  the  sralp  are  *M^ra?;ioiially  lodgf^l  in 
tk|>re?i8ions  of  the  bone,  ami  may  lx«  uttachwl  to  the  diini  mater  Ijy 
nu^n?*  of  a  fibnins  pedicle,  Thtise  occurring  in  the  remniints  of 
tbe  branchial  clefts  arc  often  intimately  ctjnnecle<l  with  the  siieaths 
of  the  great  vci^sels  of  the  neck.  These  cystH  generailly  contain 
Hcbaccijus  matter  and  hair?* ;  mrt'ly,  twth  and  other  cutaneous  ap- 
jx-ndages  are  present.  OccasionaOy  cysts  at  the  root  of  the  nof* 
and  almut  the  orbit  arc  tnuislucent  and  contain  a  sul>stancc  resem- 
bling clear  olive  oil,  while  the  dcciHscjitisl  bnmchial  cysts  may 
eontaiD  a  mucoid  material.  The  growth  of  tliesc  tumors  is  jiiiin- 
less  ;  they  pr<Hluce  symptoms  only  when  they  press  njxin  other 
structures.  Epithelioniatous  changes  .sometimes  occur  in  deiTnoiiis, 
«»j>ecially  the  bmncliial  variety. 

Dermoids  are,  as  a  rule,  easily  enucleated,  and  early  removal  is 
to  be  advisctl  tn  avoid  large  and  disfiguring  s<'ars. 

Mandibular  tubercles  or  recesses,  small  auricular  sinuses 
or  pedunculated  tumors  in  front  of  the  tragus,  branchial 
fistulae,  colobomata,  and  the  various  forms  of  harelip ^  are  all 
due  to  im|»crfcct  clo?fure  or  other  abnormalities  in  tbe  union  of 
thei*e  various  embryonic  fissures.  Of  these  conditions,  only  the 
branchial  fistula?  and  the  various  forms  of  hnrclip  are  of  stirgical 
importiinre. 

Ih'unehiaf  Jh<tii/ir  may  occur  at  any  |)oint  ahtng  tlu*  anterior 
bonier  of  the  sternomastjid  muscle,  or  even  in  tlic  nieiHan  line. 
They  are  all  due,  according  to  Jordan,  to  a  failure  of  cfvmplete 
closure  of  the  second  branchial  cleft.  Tlic  internal  ripening  is 
always  in  the  neighborhood  of  the  tonsil.  In  the  lower  iM»rtion 
of  the  neck  the  fistulous  tmct  lies  in  front  of  tlu'  sternohyoid  and 
Siteniothyroid  muscles.  At  a  higher  point  it  is  deeply  seate<l»  lying 
behind  the  digastric  muscle  between  the  external  and  internal 
cariftid  jirteries.  The  only  satisfactory  treatment  is  hy  complete 
removal ^ — an  extremely  clifUcult  and  often  dangerous  dissectiuu. 

Harelip  will  be  corisidiTtnl  t>ri  f>age  248. 

Th3rrogrlos3al  Cysts  or  Fistulae.^The  tfiyroglossid  duct  is  an 
embryonic  canal  lejidtng  from  the  foramen  ea?<'uni  of  the  tongue 
douTiward  between  the  two  genioliyoglossus  muscles,  behind  or 
through  the  buly  of  tlie  hyoid  Itoue  in  front  of  the  (hyroliyoid 
membrane  and  thyroid  c^irtilage,  to  the  isthmus  of  the  thyroid 
gland.  A  failure  of  this  canal  to  l>e<v»me  oblitenited  may  result 
in  a  blind  lingual  or  cervical  fisttda  r>r  theformntinn  of  a  cyst,  either 
alxive  or  below  the  hyoid  hmv.  H'sibov*-  the  !iyoirl,  the  cyst  may 
f»ccnpy  the  body  of  the  tongue  or  thr  floor  uf  the  mouth  (liugtud 
dermoid).  Such  a  tumor  may  grow  to  an  enormoiis  size,  caiLsing 
the  tongue  to  protnide  and  seriously  interfere  with  deglutition. 
Cysts  <K*cnrring  below  the  hyoid  are  more  superficial,  and  generallv 
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rupture  at  an  eiirly  poricKl  or  suppurate,  leaving  a  median  sinus 
whii'h  )?eerete8  a  snitill  amount  of  niucu.s  Liii^'^uu!  iknuoids,  if 
small,  may  iw  ii'movetl  Kv  a  uieilian  external  inci,«^iii»  Juij.t  l>elfiw 
the  .symi^hysis,  or  by  a  f^emilunar  ineision  aeniss  the  floor  «>f  the 
mouth.  If  t(Mt  large  t«»  he  reniove<l  thmuLrli  the  nmuth,  thc^  eyst 
shouUi  l>e  evaeuatKl  or  the  lower  jaw  may  Ik*  *livi(le<l  in  the 
laeiUan  line.  Meilian  c^rvieal  fistuhe  should  Ik>  dissected  f»ut  up 
to  tlu'  h(Hly  rtf  tlie  hy<ti<h 

Hygromata  of  the  neck  are  large  cystic  tumors  <K'cupying  the 
lateral  regions  of  the  ui'ek,  often  growing  to  enormous  size  and 

Fio.  102. 
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giving  rise  to  great  deformity.  These  tumors  are  thiii-walletl, 
single  or  multiple  eysts,  and  ropn-sent  ennrmously  dilated  ]ym[)li> 
spaces.  They  are  r>ften  nmgenital,  and  are  rarely  seen  in  adults 
for  the  reijson  that  they  arc  frt'fpiently  ruptureil  in  ehil<lli(Hi<l  and 
as  a  result  undei*go  sfMHitaneous  cure  (Fig.  102).  They  are  fre- 
quently spjken  of  i\s  *'  hydrtKcles  of  the  neck,"  a  name  which  is 
also  applit^tl  to  the  raucous  or  deep  variety  <>f  hrancliiul  cysts. 
Complete  removal  of  these  cysts  '}<■  dithcult  ntnl  often  impiissihic, 
owing  to  their  delicate  walls,  which  easily  rupture.  Incision  and 
drainage,  injections  of  iodine  and  other  irritating  fluids,  and  jiartial 
removal,  frcfpiently  result  in  a  cure. 
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Iiipomata  are  rare  on  the  scalp  or  face,  are  occasiooallv  found 
in  the  tem{)oral  region,  and  are  comparatively  c<jmruoti  in  the  sul>- 
eutaneous  and  deeper  tissues  of  tlie  neck.  They  appear  as  soft, 
fiemlH actuating  bodies  which  grow  jjIowIv  and  jy^ve  rise  to  no 
disoomibrL  They  are  usually  lobulated  and  mivly  t\*Tm  adhesions 
to  surrounding  structure?.  Siuiill  li^xiuiata  reiiuire  no  treatment ; 
larger  ones  should  be  removed. 

Fibromata,  fibroneuromata,  aBgiomata,  hemorrhagic  and 
bursal  cysts,  aneurisms  of  the  various  arteries,  and  ottu  r 
innocent  tumors,  present  no  s|»ec*ial  featurts  when  tliey  iKX*ur  in 
the?*  regions  ;  their  general  features  have  already  Iteen  considered. 

Epitheliomata. — S<|uaraous  epitheliotuata  and  the  sel>aeeoas 
variety  occur  on  the  face,  the  fonuer  generally  at  the  muetwuta- 
neotts  junction^  the  latter  in  any  rt^ion  in  which  sebaceous  glands 
exist. 

Epithelioma  of  the  hp  is  a  comparatively  common  disease  in 
old  men.  It  begins  by  a  small  %vart-like  nodule  or  tissure,  grows 
▼ety  slowly  at  first,  but  finally  progresses  rapidly,  involves  the 
neighboring  lymphatics,  and  gives  rise  to  systemic  intwtioii  tind 
cachexia.  The  treatment  of  this  variety'  should  l>e  by  wide  vx- 
cinoD  of  the  groNrth  with  removal  of  the  submaxillary  glands 
and  surrounding  areolar  tissue.  The  treatment  of  the  small  en- 
capsulated sebaceous  epitheliomata  should  l)e  by  excision  of  the 
growth  with  the  underlying  skin.  Wide  excisions  are  nnnece>sar\' 
tmless  the  gn^wth  has  bn>ken  through  the  capsule  or  has  ulcerates  1 
(ntdent  ulcer),  and  even  then  the  lymphatics  are  never  involved 
and  metastases  do  not  occur.  Treatment  of  cither  of  these  varie- 
ties by  the  r-rays  is  generally  satisfactory*. 

Sarcomata. — As  in  other  portions  of  the  body,  sarcoma  here 
may  develop  in  any  tissue  of  mesoblastic  origin.  Sarcf>ma  of  the 
eyeball  occurs  in  tM'o  forms,  the  retinal  stircoma  or  glioma  of 
children,  and  the  melanotic  sarcoma  nf  adults  which  arises  from 
the  uveal  tract.  Two  clinical  varieties  (THfHi'iir  in  the  tissues  iif  the 
neck,  those  arising  from  the  fusciae  and  lho>4'  arising  from  the 
lymph-nojles.  The  latter  may  l3c  primarv-  or  st^jn<Lir\'  to  sar- 
comata of  the  salivary  glands  or  ti^sins  t>f  the  nasal  or  oral 
cavities. 

The  treatment  of  all  of  these  varieties  has  already  been  con- 
sidered. 

Tumors  of  the  Salivary  Glands. — Cjrcmoina  occurs  fre<piently 
in  the  parotid  in  individuals  |>a<^t  middle  life^  causing  a  nipidly 
growing  tumor  which  infiltrates  the  surrounding  tissues  and  early 
gives  rise  to  lympliatic  metastases.  It  is  rarer  in  the  submaxillary 
and  sublingual  glands. 

EndoifuJiotna  may  occur  in  any  one  of  the  salivary  glands,  and 


Cyitlc  G<i1tre. 

Other  f<vmpt<»rnH.  The  disease  i^  eomoioiiest  in  SwitzcrlanJ  :in4 
citlior  mauiitxiinoii?*  rcpioni*,  and  hnx  Jtc^'ii  ascrilxtl  to  the  driiikiii<,' 
»»r  wjif<T  iliTJvrH]  frftjii  certain  ^iniiji^ie  stnita»  a.s  ilktstnitwl  l»v 
iUv  liivcHtipitions  n»r  liirolKT  in  Kii]i]i<'rs<-!iwirl.  In  ct'rtain  tiiH;> 
I'lilar^i'irw-nt  uf  ihr  thyroid  in  a.^isociati'd  witli  tufhyciirdia,  j>ro- 
tru^ion  of  (hf*  fyt'tmlls,  ami  ^ynlptc)ms  of  neurasthenia.  To  tlii> 
j^roiip  of  Nym[)t<jnis  the  term  ('jrophthohuk'  f/oUrf,  or  Basedow's 
dJwjiMe,  ha»*  iM-eri  applied.  The  >yrnptoms  are  presumably  due  to 
a  hyjM'iN^'erctinri  of  (he  jrland. 

.{(tittaimiftt   of  tlie  tfiyroid  cteeur  as  small    round  encapsulated 
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ma-^se?  of  thyn»id  tissue  in  the  lateral  lohes  or,  rarelv,  in  the 
isthmus  of  the  elaiui.  Thev  may  lie  single  or  multiple,  and,  as  a 
rule,  give  rise  to  no  symptcMns  until  they  attain  sufficient  size  to 
cause  pre^uie  on  neighboring  structures. 

/  't/jtt^  of  the  Thjfroidj  Broitchoccif,  or  Cff^iic  GoUre. — These  are 
ad4»«imata  in  which  the  normal  spaces  have  coalesced,  forming 
single  or  multiple  cysts,  filled  with  colloid  material  (Fig.  103). 
Thi-se  lie  iml)edded  in  the  tissues  of  the  gland  and  may  grow  to  an 
en«irm».»us  si7A». 

<>x-asii.»nally  adenomata  shrink  and  become  w^nverted  into  fi- 
bpiu.^  tissue,  making  the  so-called  Jibrous  goitre.  The  pressure  of 
these  tum«>rs  may  give  rise  to  atrophy  of  the  gland,  which  may 
n^ult  in  a  condition  of  Mi/x*rdem€u 

Oirfhkomata  and  imrcomata  occasionally  occur  in  the  thyroid 
gbnd  and  are  exceedingly  malignant. 

Treatment. — Simple  enlargement  of  the  thyroid  gland  without 
symptoms  rttiuires  no  treatment.  Small  adenomatous  or  cystic 
tumtir*.  if  they  produce  no  symptoms,  may  also  be  disregardt^. 
If.  b«>wever,  they  show  a  tend^'ucy  to  enlarge,  pnnluce  much  dis- 
tigrirement.  or  cause  pressure-symptoms,  they  should  be  removed. 
Exophthalmic  goitre  should  be  treateil  by  rest,  potassium  iodide, 
tonics,  sea-bathing.  hydn»therapy,  and  the  removal  of  all  causes  of 
wony  and  anxiety.  If  the  ^IbJease  is  pn^ressive,  removal  of  half 
the  th\Toiil  is  indicated,  with  a  view  to  diminishing  the  secretion 
of  the  gland. 

In  ca-^es  of  atrophy  or  destruction  of  the  thyroid  gland,  when 
the  symptoms  of  niynederaa  are  present,  thyroid  extract  should  be 
given. 

The  o|»eration  of  thyroulectoini/  is  performcil  as  follows  :  An  in- 
cision four  inches  in  leiiirth  should  l)e  made  along  the  anterior 
l>i»nlfr  of  tlie  stemom;isti>id  muscle  t>ver  the  most  pnmiinent  part 
of  the  tuni«»r,  and  the  fibres  of  the  sternohyoid  ami  sternothyroid 
miLicles  ^{«irate<l  and  retractwl.  exp<»sinir  the  capsule  of  the  gland. 
The  large  thyniid  veins  should  he  divided  between  two  ligatures 
and  the  irland  can'fully  se|wrat«l  from  the  surrounding  tissues. 
Th»*  >np»rifr  anfl  inferior  thyrc»itl  arteries  should  Ix*  found,  double 
liiraitiJ.  and  dividftl,  great  cart*  lieintr  taken  in  severing  the  latter 
vt»el  to  avoid  injuring  the  cer\-ical  symj>athetic  and  the  reciir- 
n-nt  laryngeal  nerves.  The  glan<]  may  now  be  raiseil  from  its 
Uil.  the  isthmus  litjateil  with  chromicizeil  ciitfirut,  and  the  diseased 
h:ilf  n-movel.  The  upjKT  three-quarters  t»f  the  wound  should 
U-  ••lir-4'<l,  and  a  irenen»us  gauze  drain  intnxlueetl  tocontml  oozing. 
The  drain  may  U-  n-nioveil  at  the  eml  of  thirty-six  hours  and 
tlu'  uoiin<l  all'iWftl  to  h«il  by  tirst  intentiou. 

Enncleatiiin  of  «ysts  and  adenomata  is  a  comparatively  easy 
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prm-eclure.  The  glaud  slumlti  l>e  exp^^H-*!  jls  in  ilu-  jinvimis  oj>era- 
tinii,  tlio  hiijK'rficial  layers  of  tin*  glinnl  ineiswl  tiowu  to  thv  inx\>- 
siilo  of  the  timior,  which  Ls  then  easily  t^lielletl  "lit  by  the  tiiip.'rs 
or  a  i>erio8teimi  elevator.  A  few  bleeding  jwiuts  will  rtniuii-e 
Ijopitioii,  iiud  the  woiiiiil  may  Ix*  closed  with  a  fTtHizt'  <n'  nihher 
ti.s.sue  drain.  After  the>e  0|H'ratitj»s  it  is  well  tn  ktH:"|t  the  head 
quiet  by  means  ui'  a  starch  luiiiihigc  earried  about  tlje  jieek,  under 
the  arms  and  arttuiul  the  turehead. 

Lupus  oecurs  frenuciitly  on  the  face  of  young:  subjects,  both  in 
tlie  ibrm  of  1u|his  erythematosus  and  lupus  villains. 

Tuberculosis  cutis  uiay  occur  about  the  moutli. 

SGrofuloderma  occun*  ou  the  neck  in  couueetion  with  snppu- 
rating  lyuiphatie  lymph-nt>des.  These  conditions  have  already 
bceu  deseribed  aud  their  treatment  outlined. 

Harelip. 

The  various  forms  of  harelip  are  due  to  a  iiiilure  of  union  of 
the  embryonic  cleftis  lM't\ve<'n  the  internal  nasal  jw>rtti>ns  ni'  the 
frontonasal  process  and  the  maxillary  processes.  If  this  occui"s 
on  one  side  ouly,  a  sirn|)ie  unilatend  tissure  results,  which  may 
or  may  not  exteutl  into  tlie  nasid  fossa.  If  it  oecur»  on  Inith  sides, 
a  Y-shapc*]  fissure  results,  with  wide  separation  ftf  the  inaxiJ- 
lar\'  fnlds  Iwlow  and  a  bony  def<x:t  on  one  or  both  sides  extending 
to  or  through  the  alveolar  prwess  and  palate,  in  tlie  fine  of  the 
fissure  Iwtwecn  the  middle  and  lateral  |)nrtions  of  the  inter- 
maxilla.  If  the  bony  defect  is  bilateral,  the  central  jxtrtion  of 
the  intermaxilla  may  pr<iject  fonvard  with  the  jthiltnjm  i>r  cen- 
tral jMirtiiin  of  the  up[>cr  lip.  This  gives  rise  to  a  snt>nt4ike 
protrusion  contain ing  the  two  central  incisors.  A  simple  mc<lian 
■fissure  may,  rarely,  occur  in  the  np]>er  or  lower  li|),  or  an  oblique 
facial  cleft  exfendinp:  along  the  nasnfaeial  suli-us  to  the  orbit. 
The  simpler  forms  of  harelip  mrely  give  rise  to  M-rions  <lis- 
turbanc*^  In  the  dnuble  variety,  esi)eeially  if  e<imbim^l  with  a 
eletl  palate,  the  chikl  may  he  unable  to  nurse  and  must  he  fe<i 
by  a  sjKMin  or  glass  metlieine-dropper. 

Treatment. — The  most  favorable  time  to  operate  on  a  harelip  is 
from  the  third  to  the  sixth  nmnth,  before  the  beginning  ot'  denti- 
tion. The  opcnitifiii  for  the  closure  f>f  a  eleft  pdate  is  usually 
deferre<l  until  the  child  is  fntm  two  to  three  \'ears  of  age,  although 
in  many  in?^tances  of  nuKlerate  deformity  of  the  jialate  the  openi- 
tinn  may  l>e  pi'rformed  at  the  same  time  that  tln'  tip  is  n^paircd. 
The  operation  for  harelip  shouhl  eon>ist  in  frt-eiug  the  tissue^  JVorn 
the  alveolar  pn.icess  until  apprnximation  can  be  easily  effi^'tt^l 
without  tension,  paring  the  edges  of  the  skin  in  such  a  way  that 
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and  105.  Silk  sutures  may  be  omplovetl  alone,  or  one  or  two  fine 
silver  wire  sutures  or  harelijvpins  may  l)e  introduoetl  to  bring  the 
parts  t«>g:ether  if  there  is  much  tension,  an<l  the  eiitancMui-;  and 
mucous  e<lges  united  by  fine  silk  or  catgut.  In  the  doulile  bare- 
lip  and  prtijecting  intermaxillary  bone  (Figs,   106  and  107)  the 
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latter  should  be  l*x>.sened  and  forced  back  into  place,  if  this  is 

p«).s.sible,  or  it  should  he  out  otf  with  bone-forcejis.  Tht^  cutaneous 
niargin.s  should  then  Ix*  fres?beiicd,  Jti?  seen  in  Fig.  lOS,  nnd  united 
with  silk,  silver  wire,  or  i*arcli|»-innt<  (Fig.  109).  Many  otiier 
operative  prcxuilurcs  huvf  Uvi^n  suirgestwl  for  the  repair  of  this 
deformity,  and  are  UDd*»ubte<lly  useful  in  niK'ting  tin-  indications 
in  sptH'ial  c«se> ;  in  the  nuiin^  however^  the  simpler  procedures 
will  give  the  best  results. 

Cleft  Palate. 

Thig  deformity  consists  in  a  failure  of  union  of  the  various 
structures  which  enter  into  the  formation  of  the  nxtf  of  the 
mouth.  The  simplest  form  would  l>e  represented  by  the  biiid 
uvuhi.  The  next  de^rt^  wfiuld  Iw  a  iiKnliau  fissure  in  the  soft 
palate.  The  severer  tyjM'S  would,  in  addition,  present  more  or 
less  cv>mplete  fissures  of  the  hard  palate  and  alveolar  pn»cess 
(Figs.    110,   111,  and    112).     In  these  complete  forms  of  elefl 
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Type*  of  cleft  palate. 


palate  the  fissure  may  be  in  the  median  line  of>enuj<j  into  i>oth 
nasid  fossae,  with  or  witliout  the  piTs<»nw  in  the  cleft  of  the  nasal 
septum  ;  it  may  lie  on  one  side  only,  or  it  nuiy  Ik'  c-tunplete  on 
one  side  and  ineom[>lete  on  the  other.  To  understand  the  various 
forms  of  cleft  palate,  one  should  recall  the  fact  that  the  roof  of 
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the  mouth  is  frvmietl  In*  a  iiiiiun  of  the  vertit*al  ethmovomariiie. 
sc'ptum  fniin  the  fnmtonasal  plnte,  with  tlie  two  lateral  palatal 
siegnients  of  the  niaxilhe,  which 
jrrow  uiwartl  ami  join  the  septum 
ahoiit  the  tenth  \vc*k  of  intra- 
uterine life*  Fij;.  \\''^,  after  Ruse 
and  Caries.s,  will  show  hctw  arrest 
of  development  given  riwe  Uy  the 
varions  eliiiical  forms  of  the  mal- 
formation. 

The  treatment  of  cleft  ftalate 
flepends  iii>on  the  degree  of  *le- 
i'ormity  and  the  tissues  involvwl. 
The  simpler  ojx^ratiiKi  of  utapfuffor- 
rhajJiif  consists  in  iVesheuinir  tlie 
etlg^es  of  the  eleft  and  uniting 
them  with  silk  sutures.  The  child 
is  placed  on  a  tahle  with  the  head 
han^in^  haekwanl  over  the  ed^\ 
restiufj:  in  tlie  lap  c>f  the  ojM'ratijr, 
who  sits  on  a  hi|u:h  chair.  When 
thechild  is  tlu  iroiij^hl  y  aiuesthetized, 
the  tip  of  the  iivuhi  is  grasped  with 
a  pair  <>f  toothed  forceps  and  drawn  upward,  putting  the  free  edge 
of  the  velum  on  the  stretch.  A  sufliciently  generous  strip  (tf  tissue 
is  removed  from  the  edge  to  leave  a  raw  surface  wide  enough  to 


Compleit'  biliiiiTul  »k'ft  palate. 


FuL  113. 


ghcming  fonnatiun  of  the  TArions  varieties  ofcluft  palatv.    (Alter  Rose  and  CarleM.) 

insure  adhesion  with  its  fellow  un  the  opposite  side.  When  hotli 
edges  have  l»een  prepared  in  this  manmr  they  are  unitnl  with 
numerous  stitches  ni'  fine  silk   introduced   hv  means  of  a  small, 
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round,  curved  neetlle.  If  difficulty  l*i  experienced  in  drtiwinig  the 
etlges  t»»getlicr,  tbo  tonsion  c:in.  in  a  nteasurt*,  !)c  relieved  l>y 
dividing  the  tendons  »«t*  the  tens<»r  jiuliiti  muscles  as  tliey  jxiss 
around  the  lumuilar  processes  and  bv  makinj^  curved  incisions 
along  the  edge  of  the  gunjs.  If  the  cleflt  in  the  hard  |Mihit<.'  is 
only  partiuh  hy  stripping  the  soft  jmrts,  iuelndiug  the  }>erinsteutn, 
from  either  side  of  the  fi^sure  they  can  be  brought  together  and 
the  cleft  eh>sed  witlumt  disturbing  the  bone.  When,  however, 
this  ciiunot  \ye  done,  or  when  the  cleft  in  the  hard  palate  is  more 
extensive,  the  oj>eniti<in  of  tiranopiuMttf  is  indieatL*d.  In  this  the 
edgiN  of  the  mucous  nienihranc  are  frcsheiUM^l  iiloug  the  line  (»f  the 
cleft,  and  "Utures  introdueetl  hut  not  tied,  Latend  incisions  are 
then  made  pandlel  with  t!ie  alv<Ntlar  Ixirder  and  the  bone  divided 
throughout  its  entire  length  by  a  flat  chisel  and  mallet.  When 
httth  >iiles  aiv  freely  dividt^l,  the  detadunl  Imues  are  pressetl 
toward  tlie  uiediiui  Hue  and  the  sutures  tieih  The  parts  should 
bi-  kept  at  rest  for  ten  days  or  two  weeks,  only  soft  footl  Ix'ing 
alloweiL  The  use  of  a  gntta-i^crcha  rm>f-plate  is  reconiniended 
after  uranttplasty  in  oltler  ehildren  and  in  adults,  to  protect  the 
w«>umls  during  hading. 

When  no  oj^erative  treatment  seems  desirable,  the  defect  in  the 
palate  may  <>ften  be  remedied  by  a  well-made  dental  plate. 

DISEASES   OF   THE  NOSE,  NASOPHAKYNX,  ANP  ACCESSORY 

SINUSES. 

Saddle-uose. 

Dc}>ressit>n  or  flattening  of  the  bridge  of  th  ■  nose  may  occur  as 
a  n^sult  of  trauma,  sy[»hilis,  nr  tiilH'n.'uli>sis.  The  tleformity  is  an 
uglv  one,  and  is  best  renieilied  by  the  meth«nil  of  Weir,  whicli  con- 
sists in  making  an  incision  alimg  the  nasofacial  sulcus,  freely 
se|i« rating  tlie  skin  fn^m  the  remaining  j>ortiinis  of  the  bone  and 
cartilage,  and  iutn.Hlucing  a  sterile  plate  of  celluloid  so  nisbinmHl 
as  to  n^store  the  pro^K-r  sha|>e  to  the  organ.  Care  should  lie  taken 
to  avoid  wouuiling  the  munius  menvbrane  of  the  nasal  cavity. 
When  the  celluloid  plate  is  in  placv,  the  cutancHvus  woun<l  is  closed, 
without  dniinage,  with  fine  silk  sutures.  Recently  saddle-nose 
and  other  facial  deformities  due  U>  loss  of  tissue  have  been  suc- 
eosfully  tn-attnl  by  the  >ubcutanet>us  injection  of  sterile  melted 
paraffin,  which  elevates  the  depressed  scar-tissue  and  is  easily 
mouldeit  inUi  sha|>e  bi^fore  it  hardens.  Paniflin  melts  at  115°  F., 
and  sliouUI  Ive  intnKluced  by  means  of  a  well-heate<l  metal  aspi- 
r.itiug-syringe  with  a  large  nee<I!e-  The  needle  should  Ix*  intro- 
du(Td  preferably  at  a  short  distance  from  the  pt>iut  where  che 
paraffin  is  to  be  deposited. 
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Partial  or  Complete  Destruction  of  the  Nose. 

Partial  or  complete  destruction  of  the  nose  may  result  from 
maliguant  disease,  syphilis,  lupus,  or  trauma.  It  is  sometimes 
remedied  by  rhiuopla^if,  which  consists  in  grafting  skin  from  some 
other  portion  of  the  botly  into  the  del'ective  area.  The  two  methods 
usually  employed  are  by  a  flap  from  the  forehead  and  by  a  flap 
from  the  forearm.  In  the  former  method  the  diseased  tissues  of 
the  nose  are  removed,  making 
a  triangular  wound,  and   an  f^«- 11-^ 

oval  fl:ip  cut  from  the  fore- 
bead,  curved  down^i-ard,  and 
stitched  in  place  as  seen  in  Fig. 
114.  The  cohimna  is  fash- 
ioned from  the  lower  extrem- 
ity of  the  flap  and  the  nasal 
orifices  kept  patent  by  the 
insertion  of  two  rubber  tubes. 
In  the  arm  method  an  oval 
flap  is  partly  cut  from  the 
forearm,  leaving  a  deep  pedicle 
anached  above.  The  arm  is 
then  carried  upwanl  to  the 
face  and  the  cut  edge  of  the 
flap  stitched  to  one  side  of 
the  nasal  wound.  The  arm  is  held  in  this  |x>sition  for  a  week  or 
ten  days  by  means  of  a  plaster-of- Paris  dressing.  When  union 
has  taken  place,  the  flap  is  completely  severe<l  fnmi  the  arm,  cut 
to  fit  the  nasal  o|iening,  and  stitche«l  in  place.  The  result  of  rhin- 
oplasty is  in  the  majority  of  instances  unsatisfactory. 

Foreign  Bodies  in  the  Nose. 

Buttons  and  other  foreign  bodies  are  frequently  introduced  into 
the  nf)se  by  young  children.  They  give  ris<»  to  pain  and  a  puru- 
lent rhinitis.  The  child  should  lie  etherized,  cocaine  or  adrenalin 
applied  to  the  mucous  membrane,  an<l  the  interior  of  the  nares 
thoroughly  examined  by  mesms  of  a  nasal  sfK-cnlura  and  head- 
mirror.  The  foreign  body  may  usually  !>e  found  and  removed  by 
force|>s. 

Epistaxis. 

Epistaxis,  or  bleeding  from  the  nose,  may  occur  from  a  blow 
upon  the  nose,  or  other  trauma,  from  acute  congestion,  from  violent 
blowing  the  nose,  fn>m  sneezing,  or  from  an  ulcer  of  the  septum 
or  of  the  mucous  membrane  covering  the  turbinated  bodies. 


Rhinoplasty.    Indian  method  modified. 
(Stims4»D.) 
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The  U>it— t  sboold  wiBit  in  rc^t,  cold  applicatMifi,  or  tbe 
tt»  of  astriagent  sfmrss,  a$  cocaine,  adrenalin,  antip>'rin,  (^  ♦«"■*■■ 
l^urk  nrcoBunends  c«|ttal  parts  of  a  1 0  per  eent.  £<(>lutioo  of  aai»» 
pyrin  and  a  10  ^tet  cent,  solutioo  of  tannic  acid.  If  the  blctdiag 
point  i^  situated  «titrri«triTy  plugging  the  anterior  imrt^  with  ooCtea 
or  ^MUiP  wilt  ^ennaUv  ancst  tbe  bemorrhage.  If  thi.«  tails,  plop- 
giqg  tlK'  {M^fhtir  and  antrnor  nanes  will  give  prompt  relief.  To 
accoiBpUsh  ihisv  a  soft-niW»er  catheter  having  a  hwp  of  i^ilk  nr 
liiien  thivflal  ti«^i  ahuut  its  free  ejctremity,  or  a  Bcllooq'^  canula 
(Fig.  115)  anned  vith  a  similar  loop,  is  parsed  through  the  wmt 

Fig.  115l 
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tnuiqdiK  Xtf  HMtrtls  vlth  Bvtioeq'a  Maud.    (Ferpisson.) 

into  the  plmrAMix.  Thnmirh  tliis  loop  i?  j\asH><]  a  loop  of  heavy 
twine,  to  which  U  attacheii  a  fine-nu-shed  foUU"*l  >|M>ngt'  or  gauze 
pod.  The  h>op  IS  drawn  ontwiml  thn>ngh  the  nose  aiul  the  sponge 
<lniwn  snugly  into  the  posterior  nasal  oritioe.  WheTi  this  is 
secured,  a  sci^md  plug  should  l>e  inserteil  into  the  anterior  orifice 
and  sitMiTt>«l  hy  tying  the  two  anns  of  the  pntjwting  Kntp.  Tliis 
should  W  allowed  to  nmuuii  in  plaiv  for  fr*»ni  thirty-six  to  forty- 
eight  hours,  after  which  it  can  Ik*  removcfl  by  a  thinl  stnind  nf 
twine  \\hieh  |iasses  from  the  s|K>ngc  outward  through  the  niniith. 

Acute  Rhinitis. 

Aeiite  rhinitis  may  lx»  e:iUs<Hl  hy  an  infected  wound,  an  intra- 
nasal luninele,  or  hy  atmospheric  intlnences.  As  ;i  rule,  it  is 
treateti  hy  purely  medieid  nutans.  If,  however,  Itm-alizrd  suppu- 
ration occurs,  it  shouhl  Iw  tivatetl  hy  iiieisittu  and  siiUseijuent  irri- 
gation with  sonic  niihl  antiseptic  wash. 
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Chronic  Rhinitis. 

Chronic  rhinitis,  or  nasophan'ngeal  catarrh,  is  generally  due  to 
some  obstruction  in  the  nasal  canal  or  disease  of  the  accessor}* 
sinuses.  The  chief  causes  of  obstruction  are  deviations  or  spurs 
of  the  cartilaginous  or  bony  septum,  hypertrophied  turbinated 
bodies,  or  polypoid  tumors.  These  may  be  successfully  removed 
by  the  snare,  nasal  saw,  the  Curtis  nasal  trephine,  or  the  galvano- 
cautery. 

Ethmoiditis. 

Ethmoiditis  is  an  inflammation  of  the  mucous  membrane  lining 
the  ethmoid  cells,  which  may  give  rise  to  necrosis  of  the  bone. 
The  symptoms  of  this  condition  are  pain  over  the  root  of  the  nose, 
an  abundant  mucopurulent  discliai^,  and  the  presence  of  nasal 
polyps.  The  disease  is  treated  by  providing  better  drainage  for 
the  cells  by  removing  the  polyps,  an  hypertrophied  middle  turbi- 
nateil  body  if  present,  or  by  removing  the  necrosed  bone  plates 
by  the  curette. 

Inflammfttion  of  the  Antrum. 

Inflammation  of  the  antrum  is  usually  a  sequel  of  an  acute 
septic  rhinitis,  the  infection  reaching  the  antrum  by  means  of  the 
fonimen  which  opens  into  the  middle  meatus  of  the  nose;  it  results 
also  from  suppurative  disease  of  a  tooth-socket. 

The  symiitoms  of  the  acute  ibrm  are  |iain  and  soreness  in  the 
cheek,  with  neuralgic  pains  over  the  distribution  of  the  second 
branch  of  the  fifth  ner\'e,  fever,  and  tenderness  of  the  upper 
teeth.  Later,  an  abuncknt  purulent  discharge  may  ap|)ear  from 
the  nose,  which  gives  marked  relief  to  the  symptoms.  In  the 
chr«»nic  iotm—enipyema  of  the  antrum — there  are  constant  discom- 
fort and  neuralgia  of  the  face,  with  an  intermittent  nasal  dis- 
charge. Necrosis  of  the  thin  bony  walls  may  occur,  allowing  the 
pit*  to  burrow  into  the  orbit  or  ptengoniuxillar}*  fossa,  or  it  may 
break  extenially.  When  the  ptervgoniaxillar\'  fossa  is  invadtxl, 
then*  are  stiffness  of  the  jaw  an»l  a  bulging  of  tlie  temporal  muscle, 
fn>m  the  pus  making  its  way  upwanl  behind  the  zygoma  into  the 
temfxiral  fossa.  Occjisionally  it  points  downwanl  into  the  mouth 
near  the  last  molar  tooth. 

The  treatment  of  the  acute  form  is  ex|>ect;uit.  If  relief  d<ies 
not  «xx!ur  promptly  through  the  natural  <*hannel,  the  ravity  may 
be  <lraine<l  by  bresiking  an  o|)ening  through  the  thin  Inaiy  plate 
which  separates  the  antrum  from  the  interior  nicjitus  of  the  nose. 
This  can  easily  he  done  by  a  iKiir  of  sharjily  curved  forceps  intn>- 
duce<l  into  the  nasiU  cavitv  beneath  the  lower  turbinateil  IkkIv  and 
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§mStitf  tftnMl  lfeiM|^  tlbe  tkin  atpam  iaio  the  avitr  of  the 

ofitT  cm  be  mih^IhI  lixmigli  tas  a|Hiiiii^  dv  ntwiPft  of  a  €ion- 
tvUxr  cadbcfcr  or  cnrrcd  iiiig^Uug  Uibe.  In  die  dimme  ca««^, 
ia  aAOtioB  to  dmsI  dnuaage,  it  •»  oAen  neeessary  to  open  the 
minm  fJunaigh  the  endne  i—,  onvcte  the  cavity,  and  establi^ 
permaoent  daamM^  If  ueeiuflcs  exkt^,  a  laig^^  part  of  the  ante- 
rior wall  can  be  icBBored  tbfoaph  tbe  month  iritfaoot  external  tn- 
eiiion,  the  necraaed  bome  located  and  reoKived,  and  the  entire 
CBiTkjr  pndud. 

AbKen»  of  the  pteirgoAaxillanr  Utem  should  be  opened  above 
the  zygoma^  and  throagk  tUs  ofienuig  a  dresjting-forvepti  or  other 
blunt  in;»tmmefift  maj  be  paaocd  downward  to  tbe  buccal  cavity, 
and  the  epaoe  opened  from  below  on  thi^i  ^kie.  A  drainage-tube 
18  then  earned  from  the  lower  opening  through  the  region  of  the 
absoeas,  and  uotwaid  in  the  temfioTal  region.  Through  thif*  the 
dttfawed  area  can  be  frequently  irr^tedL 

TTiflammatJon  of  the  Frontal  Sijiiis. 

Inflammation  of  the  frontal  sinus  also  results  from  extension 
of  an  inflammatoiy'  pnx-e^s  upwanl  frr»ni  ihc  rn>?4?  tbn>ugh  the 
infundibulum.  The  t«yn»ptoms  an*  severe  thr«»l»bing.  *upni-«.»rbital 
pain,  and  tcndemes!»  over  the  frontal  bone.  One  or  Ixkh  sinuses 
may  l>e  invMlvt-d. 

The  treatment  should  be  by  incisions  along  the  upper  margin 
of  tlif  orbit  near  the  median  line,  retracting  \\w  >tifH'rJor  margin  of 
the  i»fisi«in  well  upward^  and  opening  the  sinus  by  mean.s  of  a 
chisel  and  malh-t.  A  small  drainage-tube  may  be  passed  down- 
ward into  the  nasiil  cavity  thnaigh  the  l>c>ny  canal  (which  must 
fiftcn  W  enlarge*!  >,  or  the  sinus  may  Ik*  packed  until  the  inflani- 
mation  has  Ribsidcd,  after  which  the  cutaneous  wound  may  Ive 
alloweil  to  h(?al.  In  neglected  cas*>  of  frrmtal  sinus  suppura- 
tion the  pnx-ess  may  extend  in  wan!  to  the  cranial  cavity  and 
give  rise  to  meningitis  or  cerebral  abscess. 

Inflammation  of  the  Sphenoidal  Sinns. 

Inflammation  <if  the  >jthi'n(»idnl  sinus  may  ricenr  from  similar 
causes.  Owing  to  its  iiiaeees.sible  fxtsition,  treatment  is  rarely 
«urgi«iL 

Tumors  of  the  Nose  and  Nasopharynx. 

Nasal  Polypus. — Theses  tunmrs  dccnr  frctpiently,  and  are  gcn- 
cnillv   due    to    some  chronic   suppurative  disease  of  the  ethmoid 
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cells  or  middle  turbinated  body.  They  occur  as  large  or  small 
oval  gelatinous  bodies,  which  may  be  so  numerous  as  completely 
to  till  the  cavity  and  produce  total  obstruction.  They  are  pedun- 
culated, and  are  attached  to  the  mucous  membrane  covering  the 
two  upper  turbinates. 

The  treatment  should  consist  in  removal  with  the  Jar\MS  or 
Bosworth  nasal  snare.  Recurrence  should  be  avoide<l  by  curing 
the  original  suppurative  disease. 

Nasopharyngeal  or  Fibrous  Polypus. — ^This  growth  is  in  real- 
ity a  fibn»sarcoraa  which  arises  from  the  periosteum  of  the  base  of 
the  skull  at  the  vault  of  the  phar\'nx.  Its  growth  is  at  first 
slow,  and  as  it  produces  no  symptoms  until  it  is  of  sufficient  size 
to  cause  nasal  obstruction,  it  is  often  overlooketl  in  the  beginning. 
It  occurs  generally  in  individuals  between  ten  and  twenty  years 
•►f  age.  It  may  reach  an  enormous  size,  invading  the  nose,  orbit, 
ami  antrum,  causing  great  deformity  of  the  face  and  often  erod- 
ing the  skull  and  involving  the  intracranial  structures. 

The  symptoms  are  generally  those  of  a  catiirrhal  affection  with 
more  or  less  complete  nasal  obstruction  and  mouth-brciithing; 
later,  deformity  occurs  and  pain  from  pressure  on  neighboring 
structures. 

The  treatment  should  consist  in  early  and  complete  excision. 
If  the  growth  is  small,  this  can  often  be  accomplished  by  a  snare 
or  galvanic  ^raseur  introduced  through  the  nose  and  manipulated 
into  place  by  the  finger  introduced  into  the  phartiix,  or  guided  by 
means  of  the  rhinoscojie.  When  the  tumor  is  larger  it  should  be 
attacked  through  an  external  incision.  By  far  the  best  procedure 
for  these  aises  is  the  Langenbeck  o|)eration,  which  consists  in  an 
incision  from  the  root  of  the  nose  downward  in  the  nasf)facial  sul- 
ca-*  to  a  point  just  below  the  ala.  This  incision  is  carried  to  the 
bone,  and  the  soft  parts,  including  the  |)eriosteuni,  are  raisetl  with 
an  elevator  an<l  retracted.  The  nasiil  lx>ne,  the  nasal  process  of 
the  superior  maxilla,  a  piirt  of  the  lachrymal  hone,  and  a  |)art  of 
the  nasal  cartilage,  are  then  removed  with  a  chisel  and  mallet,  and 
an  opening  established  through  which  the  finger  may  easily  be 
passetl  to  the  upper  |xirt  of  the  phar\'nx.  Through  this  o|x»ning, 
and  assisted  by  a  finger  intnxlnced  into  the  phar^-nx  through  the 
mouth,  the  growth  can  be  accurately  locatcnl,  its  |>edicle  isolated 
antl  divided.  As  the  growth  is  sometimes  lobulated,  it  may  be 
necess;ir>'  to  divide  it  with  scissors  or  the  knife  in  onler  to  remove 
it.  Considerable  bleeding  may  ixx'ur  not  only  from  the  divided 
pedicle,  but  also  from  niptun*  of  secondary  attachments.  If  these 
can  l)e  located,  they  should  Ik*  touclKil  with  the  ciuitm-,  or  if 
necessarj'  the  wound  may  Ix*  |)acketl.  The  imcking  should  be 
remove*!  in  forty-eight  hours  and  the  cutaneous  wound  closed  with 
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silk  or  silk-worm  gut.  If  tlie  tumor  is  too  large  to  be  removed 
by  this  method,  partial  or  complete  excii*iou  of  the  superior 
maxilla  may  be  Deoes9ar^\ 

Adenoid  Growths. — Thesie  hypertnij^hittl  inassei*  of  lympbHid 
tissue  occur  with  great  frequency  iu  the  %-auIt  of  the  pharynx  and 
give  rise  to  catarrhal  siymptonis,  deafness,  ua^a)  obstruetiMn,  and 
infection  of  the  cervical  lymph-nodes.     If  neglected,  tfie  tliiiea!*e 

Flo.  116. 


Ciutit's  adenoid  forec]M. 

pnxluces  a  marked  and  characteristic  deformity  of  the  face.  There 
is  widening  of  the  root  itf  the  imrie,  the  mouth  is  held  half  o|M*n, 
the  inci?i»>r  teeth  may  protrude,  iind  the  ehild  ^ives  the  impres- 
sion of  Ix'iiig  ?;tupid  or  feeble-mindtMl.  Thi^  impresj-iou  is  accen- 
tuated l>y  the  often  ass<iciattHl  deafnejss. 

Treatment. — To  remove  these  grr>wths,  the  child  should  always 
b*^  aniesthetized.     The  mouth  >hnuld  In*  held 
Fto.  117.  open  by  a  montli-gsig,  and  the  vehiin  <lrawn 

forwarti  with  a  piece  of  tape  passiMl  through 
the  nures  aud  out  of  the  nmutli,  and  tie^l 
i»ver  the  hp.  The  *i|)eratnr  should  stand  on 
tlie  patient's  right,  and  with  tlie  forefinger 
of  the  left  hand  iutri»thii\il  iH'hind  the  |i«iate 
the  growth  should  lie  h»eate<K  A  pair  of 
cutting  adetioid  fonrps  (Fig.  IKJ)  are 
then  passed  along  the  Hnger  to  the  vaidt 
of  tile  pliarynx  and  tlie  growth  i|uickly  re- 
in o  ve*l .  A  ft  ef  the  eh  i ef  masses  a  re  rem o  vvi  1 , 
the  remaining  iraginents  may  lie  sc<x>petl  out 
by  the  Gottstein  curette  (Fig.  117).  These 
cases  IditHl  freely  for  a  few  moments,  but 
Gotuteln'*  curette.  ^^'*'  hemorrhage   is   easily  eontrolUxl    by  an 

inJE'ction  of  hydrogen  [xroxide,  1  |>art  to  8 
part-  of  water.  Con^idemble  difficulty  is  ofijen  exj>erienceil  in 
remtiving  the  masses  alxnit  the  o{Knung  of  the  Eustachian  tube, 
aud  <"are  slimild  l>e  taken  to  avoid  wounding  this  structure. 

Papillomata,  sarcomata,  and  epitheliotnata  fx-cur  very  rarely 
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in  the  nasal  foesa.     Tumors  of  the  antrum  will  be  considered  in 
the  next  section. 
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Stomatitis. 

Stomatitis  is  an  inflammation  of  the  mucous  membrane  lining  the 
oral  cavity.  It  occurs  as  a  result  of  a  disordered  stomach  from 
the  growth  of  fungi,  as  Oidium  albicanSy  from  trauma,  from  syph- 
ilis,  scurvy,  or  mercurial  poisoning.  As  a  rule,  it  requires  only 
medical  treatment. 

Oangrenons  Stomatitis. 

Gangrenous  stomatitis,  or  cancrum  oris,  is  a  spreading  gan- 
grenous ulcer  appearing  on  the  inside  of  the  cheek  or  lip  of  a 
debilitated  person.  It  affects  young  children  chiefly,  and  espe- 
cially those  who  live  amid  unhygienic  surroundings  and  who  are 
recovering  from  infectious  diseases.  It  is  comparatively  frequent 
in  adults  suffering  from  scurvy.  The  disejise  usually  starts  from 
an  abrasion  of  the  mucous  membrane  due  to  a  trauma  or  from  a 
roughened  tooth.  The  surrounding  area  becomes  necrotic  and 
secretes  a  foul  discharge,  which  is  often  swallowe<l  by  the  patient. 
The  pn>cess  spreads  rapidly,  and  unless  checkeil  by  prompt  sur- 
gical measures  results  in  extensive  destruction  of  tissue  and  grave 
septic  symptoms.  There  is  usually  fever,  occasionally  with  chills, 
sweats,  and  a  rapid,  feeble  pulse.  In  other  cases  the  sepsis  may 
be  of  the  asthenic  type. 

The  prognosis  is  exceedingly  grave. 

The  indications  for  treatment  are  to  remove  the  necrotic  area 
with  the  knife  or  curette  and  to  apply  powerful  antiseptics,  as 
pure  carlx)lic  acid,  hydrogen  pen>xide,  or  formalin.  An  abundance 
of  goiKl  fo<Hl  and  judicious  stiinuhition  should  be  administered, 
and  the  mouth  frequently  washe<l  with  antiseptic  washes. 

Olossitis. 

Glossitis  is  an  inflammation  of  the  substimee  of  the  tongue.  Jt 
t:  cause<l  by  septic  stomatitis,  infecte*:!  wounds,  general  toxic  con- 
dition?«,  or  mrixnirial  jwisoning. 

The  sjrmptoms  are  pain  and  swelling  in  the  organ  and  a  limi- 
tation of  its  movements.  The  surface  may  lx»  ulceratetl  fnmi  press- 
ure on  the  te«'th,  and  the  swelling  so  great  as  to  cause  the  tongue 
to  pn>trude  fn.rtn   the   mouth  and   to  interfere   with  respiration. 
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The  disease  in  some  instances  is  limited  to  one  side  of  the  t«>n^e ; 
ahseesses  may  form  or  the  process  may  rcsiilve.  A  jwrtieiihirly 
malignant  form  of  glossitis  has  been  deseribetl  by  Wright  and 
othei-s,  which  eanses  rapid  gangrene  of  the  organ  and  is  aj»[«ir- 
ently  dm*  l<i  a  f^jMH-ific  nTtr'r(JHirg:i]iisni. 

Treatment. — Apply  leeches  to  the  snbniaxillar\'  rt^ou,  ice  to 
the  tongue,  au<I,  if  necessary,  incise  along  the  median  line  of  the 
dttrsuni. 

Chronic  Superficial  Glossitis. 

Chronic  sujx'riicial  glossitis  is  a  disease  characterized  by  enlarge- 
ment of  the  i>;ipill{e  and  the  f4>rrnation  of  enicks  and  other  i>e<:*idiar 
markings  resemliling  sin)erticiul  uleerati(»ns.  In  uther  cases  th4Te 
is  an  iivergDJWth  ctf  epithelinni,  giving  risi'  tn  o|WKpie  wliite  patches 
(lenc<t]i]akia)  ttr  a  scaly  tNindition  (ichrhyosis).  These  i'Mnditions 
may  nr  nuiy  n(»t  be  assivciatetl  with  [Kiiu,  ami  nre  important  un 
ace()nnt  of  the  fact  pointed  f»iit  hy  I^rker,  that  they  are  very  liable 
to  he  followed  by  cancer  of  the  orgim. 

Tonsillitis. 

Tonsillitis  is  of  interest  to  the  surgeon  for  the  reason  that  it  is 
the  immciliate  cause  of  peritonsillar  abscesses,  and  often  is  the 
ivniotc  cause  of  chronic  liypertrophy  of  the  tonsil  and  glandular 
enlargements  of  the  neck. 

Peritonsillar  Abscess. 

Peritonsillar  abscess  is  a  cellnlitis  of  the  tissues  above  ami 
annmd  the  tonsil.  It  gcnenilly  (bllows  an  acute  ."-treptoeixHius 
tonsillitis,  and  is  eharactcri/.ctl  by  (vdema,  induration,  and  ret!net« 
of  the  jwdate  inuncifiati'ly  al»ove  the  tonsil.  Tlie  disease  is  a 
paiuftd  one,  and  is  accimipanic^l  often  by  fever,  chills,  and  ?.evere 
toxa'iuia.  On  examination  of  the  tiu^wtt  with  the  duger  a  distinct 
induration  can  genendly  Ix'  made  out,  and  is  the  guide  for  the  in- 
cisiitn  wliich  constitutes  the  only  nvdonal  mctlnxl  of  treatment. 
In  tnaking  the  iueisiitn  the  knife  should  |X'netnite  the  tissues  fitr  a 
distance  ot  unW  half  an  inch  ;  aiul  if  pus  is  trot  reached,  a  gr<Mivc<l 
dtriH'tor  or  slitf  pi-^ibe  shouki  1h'  JutrcKlueed  into  the  wound  and 
thrust  in  various  direi-tions  luitil  the  |V)eket  of  pus  is  nniehet]. 
Ccxrsiine  may  Ix'  uschI,  althiaigh  it  is  rarely  of  much  service,  as  the 
jmin  is  dtie  more  to  the  piTssure  than  the  cutting.  If  general 
anrt'sllicsia  is  emijlovcd,  the  head  should  be  allowinl  tr*  hang  back- 
ward over  the  etige  of  the  tal  >lc  to  avoid  asphyxiation  from  the 
flow  of  pus  into  the  laptnx  ami  trachea. 
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Retropharyn^real  Abscess. 

Retropharyngeal  abscess  is  a  collection  of  pus  between  the 
spinal  column  and  the  posterior  wall  of  the  pharj'nx.  It  is  due 
g«ierallv  to  caries  of  the  vertebral  column  or  base  of  the  skull, 
rarely  to  septic  osteomyelitis  of  the  Ixxly  of  the  axis  or  arch 
of  the  atlas.  It  occasionally  develops  as  an  acute  affection  from 
wounds  of  the  phar\'nx,  or  from  suppuration  of  the  nasal  cavity 
in  children. 

The  treatment  should  if  possible  be  by  external  incision  behind 
the  stemomastoid  muscle,  locating  the  abscess  by  a  probe  or  direc- 
tor, aud  enlarging  the  opening  by  a  sinus-dilator  or  dressing- 
forcejis.  Incision  through  the  pharyngeal  wall  may  be  necessary 
if  the  abscess  ix)ints  in  that  direction. 

Inflammation  of  the  SaUyary  Glands. 

Infection  is  carried  to  the  salivan'  glands  by  the  bloodvessels, 
lymphatics,  or  by  the  ducts.  The  glands  become  swollen,  hot, 
and  tender  ;  pain  is  present,  and  fever  may  develop.  The  process 
eii<Li  either  in  resolution  or  suppuration.  The  treatment  of  sup- 
puration in  these  glands  lias  been  considered  under  the  headings 
of  Abscess  of  the  Parotid  and  Angina  Ludovici. 

Osteomyelitis  of  the  Jaws. 

In  the  great  maj«»rity  of  instiuices  osteomyelitis  of  the  jaws  is 
caused  by  suppuration  around  the  root  of  a  carious  tooth.  When 
this  occurs,  the  pus  may  loosen  the  tooth,  find  its  way  along  the 
wall  of  the  s<xrket  and  infect  the  gum,  f(>rraing  a  "  gum-boil  "  ;  or 
it  may  infect  the  bone,  causing  an  osteomyelitis,  which  may  be 
limite<l  to  the  region  of  the  tooth  or  spread  throughout  its  entire 
structure.  In  the  first  instance  it  causes  a  small  area  of  necrosis, 
thrfmgh  which  the  pus  reaches  the  surface  and  collects  beneath  the 
periosteum,  forming  an  alreo/nr  abucess,  which  in  turn  may  infect 
the  surrounding  tissues  and  eventually  rupture  externally.  When 
the  inflammation  involves  a  large  |x)rtion  of  the  bone,  the  area 
of  necn>sis  may  ho  ver\'  extensive,  subperiosteal  abscesses  form 
and  rupture,  and  the  |>eriosteuni  eventually  develops  an  involu- 
crum,  in  the  centre  of  which  the  necrosed  portion  of  lK)ne  or 
secjuestrum  is  imprisonecl. 

The  diagnosis  of  simple  alve<.>lar  abscess  is  readily  made  by 
observing  the  features  already  mentioned,  pain  and  tenderness, 
and  a  limited  area  of  swelling  and  fluctuation.  In  the  more  ex- 
tensive forms  there  is  generally  a  history-  of  an  ulcerateil  tooth, 
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fr»llowetl  hv  swelling  of  the  cheek,  jinv,  or  ^uhnmxillan'  region, 
and  tljc  lormatiiK)  *it'  altsoe.s.ses.  TJies-  eoiitiuue  to  dis^-harg^e  in 
spite  of  eiireful  treutnieut^  Jind  there  gnnlyidly  develops  a  thick- 
eiiiiig  of  the  bone  whieh  may  be  Im^alizeil  or  general.  A  jirulM? 
iiitr<Mhu'e<l  into  tuie  of  the  sitiusfs  will  generally  detert  hare  Ixme. 
Treatmeiit, — ^ Early  ineision  dnwo  to  the  hone  will  ttfien  ahort 
the  j)iVR':ess.  In  many  instanees,  honever,  the  ea?^e  i>  tiot  .'•een  hy 
the  snrLTeon  until  necrosis  has  taken  place.  In  these  instance.-,  if 
the  proex'ss  is  limited  in  extent,  free  ineision  thmuirli  the  montli, 
with  removal  of  dead  bone  by  a  sharp  sjKvon  or  the  eliisel,  and 
snh^e<plent  packing  of  the  ejivity  with  iiHlofonn  gauze,  constitntes 
the  l>est  treatment.  When  extensive  areas  of  neen>>is  are  present, 
drainag*"  shtmld  be  pruvide<I  liy  frei^  incif^ions,  wliieh  if  jMissi- 
ble  sliould  be  made  frurn  within  tlA-  month.  At  a  later  period, 
wlien  the  involucrnni  is  well  Ibrmetl,  it  may  be  opennl  and 
the  l<H>se  setjuestrnm  nnnovitl.  Whenever  il  is  possible,  these 
operative  proeednres  shonkl  l>e  earned  out  from  within  the  ttnil 
cavity,  as  the  scjirs  fmm  sneh  extensive  extenial  incisions  are  nn- 
sightly.  If,  hrnvever,  a  number  of  sinuses  are  present,  it  may  be 
neeessiiry  to  attack  the  disease  from  t!ie  outside.  The  nidii-al 
operatioti  slionld  not  he  undertaken  until  the  sequestrtmi  is  hnis- 
ened  and  can  he  remnvetl  without  tix*  j^reat  damage  to  the  iuvohi- 
cnim.  The  usual  pmetiee  of  simply  ojKMiing  down  to  the  bone 
and  Kcraping  it,  is  of  no  value  whatever,  and  serves  only  to  in- 
crease the  deformity.  At  best  the  treatment  uf  extensive  osteo- 
myelitis of  llie  lower  jaw  is  unsatisfactory.  When  the  process 
attacks  the  uppr  jaw,  the  results,  as  a  rule»  are  better  for  the 
reason  that  usually  less  extensive  areas  are  involved. 


Ttunors. 

Cysts  of  the  floor  of  the  mouth  may  lie  producetl  by  obstruction 
and  dilatation  of  the  ducts  of  the  mucous  glands  {rtitiufa),  or  more 
nircly  by  dilatation  of  the  ducts  of  the  snlilingnal  gland.  They 
apjiear  just  Itencath  the  mm-ous  memljrane  of  the  lictor  of  the 
mouth  on  either  side  of  the  fnenmn,  and  may  grow  to  the  size  of 
a  hazelnut  or  mbin's  egg.  Tbe  are  semitninslucent  and  contain 
a  cleiir  nmeoid  Hiiid. 

Tlu'  treatment  sh«add  l>e  by  complete  excision  <rr  by  removal  of 
a  portion  of  the  cyst-wall  and  the  applieiition  nf  pure  carb<dic  acid 
to  the  remaining  portion.  Cysts  ficHnisionally  occur  just  l>eneatfi 
the  mucous  memlimne  of  the  lateral  wall  oi"  the  pbarynx^  and  are 
as  a  rule,  of  In-am-liial  origin.  Their  treatment  should  be  by  ex- 
cision, preferably  from  without. 

Epithelioma  may  tMx;ur  as  a  primary  aifectiou  in  the  tongue, 
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floor  of  the  mouth,  the  cheeks,  the  gums,  the  palate,  or  in  the 
tonsil.  It  may  aflect  the  jaws  secondarily.  As  a  rule,  the  dis- 
ease appears  late  in  life,  and  in  the  four  first  situations  it  is  apt  to 
follow  severe  chronic  irrifcition  from  the  friction  of  a  ragged  tooth 
or  the  habitual  use  of  tobacco. 

Symptoms. — Epithelioma  of  the  tongue  usually  b^ins  in  the 
anterior  portion,  on  the  side  of  the  organ,  as  a  wart-like  ex- 
crescence, ulcer,  or  fissure.  At  first  growth  is  slow ;  later  it  ad- 
vances more  rapidly,  and  is  accompanied  by  pain,  difficulty  in 
si>eech  or  deglutition,  and  eventual  enlargement  of  the  submaxil- 
lary- lymph-nodes.  Great  enlargement  of  the  lymph-nodes  of  the 
neck  may  accompany  comparatively  small  epitheliomata  of  the 
mouth.  On  the  cheek  the  growth  is  apt  to  start  near  the  angle 
of  the  mouth  ;  in  the  gums,  arouud  the  stump  of  a  decayed  tooth. 
The  dLsesise  is  recognized  by  its  slow  growth,  its  indurated  borders, 
its  steady  progress,  and  by  involvement  of  the  lymphatics. 

The  treatment  should  be  early  and  complete  excision,  with 
removal  of  the  glands  and  areolar  tissue  in  the  submaxillary 
triangle. 

Su*COnia  may  occur  in  the  gums,  palate,  jaws,  tonsil,  and  in 
the  adenoid  tissue  at  the  base  of  the  tongue.  In  the  two  latter 
situiitions  the  disease  is  of  tliat  exceedingly  malignant  variety 
called  lymphosiircoma.  Several  forms  of  sarcoma  affect  the 
tissues  of  the  jaw,  the  least  malignant  of  which  Is  the  giant-  and 
spindle-cell  variety  of  the  alveolar  border,  called  epulis.  Periosteal 
s:ircoma,  spindle-  or  round-cell,  may  occur  on  any  pirt  of  the 
su|)erior  maxilla,  but  is  more  common  on  its  anterior  surface  or 
al volar  process.  Both  the  periosteal  and  the  central  variety  may 
affect  the  mandible. 

Sarcomata  originating  in  the  mucoperiosteum  of  the  antrum  are 
ct>mmon,  and  their  growth  is  often  rapid,  bulging  the  walls  of  this 
cavity  and  encroiiohing  U|x>n  the  nasal  ohanil)er,  the  orbit,  the 
sphenomaxillary'  space,  and  the  mouth. 

•*  Sarcoma  of  a  tooth-follicle  occurs  only  in  children,  and  is 
particularly  apt  to  involve  the  germ  of  the  first  j>ermanent  molar  *' 
(Bland  Sutton).  It  is  rec«>gnize<l  by  its  rapid  growth  and  the 
other  characteristies  of  sirc<inia  alrejidy  mentiomxl.  The  treat- 
ment is  early  and  complete  n'moval. 

Adenoma. — An  encapsulatetl  adenomatous  tumor  occasionally 
occurs  in  the  tissues  of  the  soft  |)alate.  It  is  round  or  oval  in 
slui|>e,  and  may  attain  the  size  of  a  hen's  egg.  It  is  not  malig- 
nant. It  should  l>e  rcmovtHl  by  enuclejition.  A  rare  an<l  excee*!- 
injrly  rapidly  growing  tumor  of  the  ixilate,  resembling  the  above- 
mmtioned  |KiIatine  adenoma,  may  ocrasionally  be  encounteretl, 
which   is  extremely  malignant.     It  also  occurs  in  the  region  of 
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the  gums,  probalily  frtmi  extension  from  the  siilivary  glands.      It 
Ls  olas.H'*!   hv  A'tilkniianii   anmng  the  tutlotfuiioniatd. 

Osteomata.  papiUomata,  angiomata,  lymphangiomata,  atul 
lipomata  ocoasioimlly  oeciir  in  these  regiuns,  hiit  |MLs>i<-ss  iki 
siHM'i  il   fi'.idnvs.      Tlivir  tri-atiiR>iU   Ijas  :dreatly  Iki-ii  oousulered. 

Odontomata  and  Dental  Cysts. — Tliese  tunmrs  are  ntk'u 
hx>sely  spikeu  ol*  as  tJnifhjerotta  vtfdft.  They  may  oeeur  in  either 
jaw,   antJ   are   mueh   more  frettuent   than   is  generally  suj>jXKsed. 

Jilaiitl  Sutton  hjLs  elassitiint  the>e  tumors  as  fn] lows :  An  epi- 
tlu-fiaf  itfUiuiumt'  is  a  tumor  growing  from  tlie  eiianie]-« )rgau  ftf  the 
tooth,  and  madi^  up  ttf  small  rvsts  txmtainiug  a  hrowiiish  fluid. 
It  is  eDea|>sulat<Ml  and  may  tnst<'ud  the  lx>ne.  A  fof/icnhr  Ofhn- 
toiiU'  is  au  i'xjKinded  t(K>th-ft>lliflc  containing  a  viscid  fluid  and  an 
im|M?rfeetly  (Ic'VcIiijilhI  ttKrth.  A  fihron«  odoutonu'  is  a  greatly 
thiekenetl  tiK>th-sae  which  forms  a  dense  layer  ttf  flhrt>ns  tissue 
aruuuil  a  tVMjth,  preventing  its  rniption.  A  vowpoiind JrJfiru/nr 
Ofhtdome  is  a  tumor  made  up  of  cement  urn,  dentine,  and  often  a 
large  number  of  iniperftrtly  develojH'd  teeth,  an  incomplete  ossi- 
fication ol'  the  tonth-cajisiilc.  A  rdtfimhtr  oilatttoiur  ^rows  from 
the  root  of  thetiioth,  and  is  made  uji  of  th-ntine  and  ei'nienluiu,  Imt 
110  enamel,  as  the  tumor  develops  after  formation  of  the  crown 
of  the  tooth,  wliict)  does  not  undergo  change.  A  compoaiie  odon- 
tmtir  is  an  irregular  hmiy  tumor  occurring  in  the  jaw-lmue  or  in 
the  antrum,  mad*-  up  of  eenientum,  enamel,  and  ileutiue.  It  may 
rejich  a  large  size. 

These  tumors  are  often  regarded  as  osteomata,  sarcomata,  and 
other  torras  of  new  growth.  The  true  diagnosis  i.«;  rarely  made 
before  the  opemttrm.  They  should  Ix'  removed  with  a  chisel  ami 
mallet  or  with  boue-fiireeps.  In  the  cystic  variety  it  is  often  only 
ne<-cssarv  ttj  open  \Uv  cavity,  eurette,  and  pack. 

Gummatous  mflltration  of  the  tongue,  t<insil,  palate,  and 
pharyugwd  wall  occurs  frtKjnently,  and  must  l>e  distinguishes!  from 
new  growths.  It  o<'curs  first  as  a  ra|>idly  <leveloping  tumor, 
wliicli  soon  breaks  down,  leaving  large  nwrotie  ulcers  and  often 
n^sulting  in  extensive  losses  of  tissue.  In  tlie  tongue  the  prwess 
is  often  a  slow  one  ;  in  the  palate,  tonsil,  and  pharynx  it  is  fre- 
quently one  of  great  i'a[)idity,  enormous  sloughs  occurring  in  ii 
few  <I:iys  following  the  first  symptoms.  These  lesions  are  eharac- 
terize*!  by  a!»sence  of  [»ain,  by  (heir  nipid  destruction  of  tissue, 
and  by  their  prompt  improvetuent  under  antisyphilitic  tretit- 
ment. 

Tuberculous  ulceration  of  the  tongue  is  nm.\  and  geuemlly 
is  secondary  to  Inug  tubercuh>sis.  It  occur>  on  the  side>  near  the 
tij>,  as  a  rstgged,  undermined  nicer  snrrouniled  by  soft  tulxTcnlous 
nodules.     There  is,  as  a  rule,  very  little  induration. 
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OPERATIONS  ON  THE  TONOUE,  MOUTH,  FHAK7NX,  AND 

JAWS. 

Removal  of  the  Tongae. 

Partial  or  complete  removal  of  the  tongue  may  be  accomplished 
thnmgh  the  mouth  (AMiitehead)  or  by  the  submaxillaiy  operation 
(K<x>her).  In  either  case  the  patient  should  be  anaesthetized  and 
placed  in  the  Trendelenburg  po^•tu^e  and  a  preliminary  tracheotomy 
performed,  with  subsequent  packing  of  the  pharjnx  with  gauze. 
If  tlie  Whitehead  procedure  is  followed,  after  a  preliminan' 
removal  of  the  glands  and  lymphatics  of  the  submaxillary  region 
the  jaws  should  be  held  apart  by  a  mouth-gag ;  the  tongue  should 
next  be  firmly  grasped  by  a  vulsellum  forceps  and  drawn  upward 
and  outward.  It  should  then  be  severed  from  its  connections  at 
the  fl«x)r  of  the  mouth  and  hyoid  bone  by  means  of  heavy  blunt- 
pointed  scissors.  The  lingual  arteries  should  be  clam{)ed  as  they 
are  cut,  and  subsequently  ligated  with  chn>micized  catgut  or  silk. 
If  the  Kocher  method  is  employed,  an  incision  should  be  made 
along  the  course  of  the  digastric  nuiscle  from  the  symphysis  of 
the  jaw  to  a  |K>int  just  below  the  lobule  of  the  ear,  dividing  the 
skin,  superficial  fascia,  and  the  platysma  muscle.  This  flap  is 
dissected  from  the  dee|)er  parts  and  drawn  upward  with  a  retractor. 
The  deep  fascia  is  next  divided  in  the  line  of  the  original  incision, 
and  this  with  the  submaxillary  and  sublingual  glands,  the  lymph- 
atics, an<l  the  areolar  tissue  of  the  i>art,  thon>ughly  removed.  The 
lingual  arterc'  is  found  beneath  the  hyoglossus  muscle  and  ligated. 
If  the  entire  tongue  is  to  lie  removed,  the  lingnal  arter>-  on  the 
opfMnsite  side  is  also  ex|K>sed  and  lig-attnl.  The  floor  of  the  mouth 
is  then  divided  by  an  incision  along  the  ramus  of  the  jaw,  and  the 
tongue  drawn  downward  through  the  wound  by  means  of  a  vulsellum 
forceps  or  sharp  hook.  Partial  or  complete  excisi<»u  can  then  be 
|>erformetl  with  scissors.  After  removal  of  the  diseased  area  the 
mucous  membrane  of  the  floor  of  the  mouth  shouhl  1k»  partly 
uniteil,  the  external  wound  packed  or  jwrtly  closed  with  sutures 
and  <lrained.  As  in  all  other  mouth  o|)enitions,  scrupulous  care 
.<<hould  l)e  taken  to  limit  the  local  infw'tion  and  to  remove  its  prod- 
ucts. The  jxitient  shouhl  Ik»  fe<l  by  the  rectum  for  one  or  two 
days,  after  which  finxl  sh<»uld  1k»  administered  by  means  of  a  stom- 
acli-tube.  The  cavity  of  the  mouth  should  be  washeil  every  hour 
at  first   with  weak  hydn»gen  i^roxide,  Iwric  acid,  or  myrrh  wash. 
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Von  Langenbeck's  Operation  for  Removal  of  the  Tongue, 
Tonsil,  Floor  of  the  Mouth,  and  Palate, 

All  incision  is  made  from  the  angle  <»f  tlie  nuaitb  to  the  juiietion 
of  the  anterior  margin  of  the  masseter  mut^cle  with  the  lower 
border  of  the  mandible,  aud  fi"om  this  point  downwanl  and  lor- 
wanl  toward  tlie  grrat  fH»rnu  nf  the  hyoid  l>one.  The  lower  Imlf 
of  the  ineision  is  earried  down  to  the  siieath  of  the  vessel*,  and  the 
external  ean>tid  ligatetl.  Tlie  snhtnaxilhirv  gland  and  tlie  1  yni}ihalies 
of  the  snbniaxiilarv  triangle  are  next  removed,  after  whieli  the  up|H*r 
part  of  the  ineision  is  rarried  through  the  cheek  to  the  bone.  A 
Gigli  saw  is  then  passed  behind  the  nunus  of  the  jaw  throngh  the 
fliKir  «if  the  mouth  and  the  Iione  sawn  in  an  anguhir  fa-o-hion  to 
prevent  snbs*'4pient  displacement.  The  two  extremities  of  the 
divideil  b^lne  are  then  retracted  by  slmr|)  Iirwiks  aoil  the  diseased 
tissues  readily  removetl  by  seis.>^»i>  or  the  knife.  After  this  is 
awoni[)Iished  the  nineous  membrane  should  Iw  united  whenever 
this  is  {M»>siblc,  the  Inme  drillet!  and  sntnrwl  t4»gether  with  chromi- 
cizeil  rtttgut,  anil  tlie  cutaneous  wound  accunitely  ecxi|>ted  with 
sutures  or  harelip-pins.  This  operation  gives  the  best  exposure 
of  the  parts,  hut  is  o|K'n  to  the  olijcetiun  that  the  bone  occasionally 
fails  tu  unite  and  necrosis  may  result. 

Cheever's  Lateral  Pharyngotomy. 

An  incision  is  made  along  the  anterior  border  of  the  sternomas- 
toid  muscle  from  the  lobule  of  tlie  ear  to  a  point  opposite  the 
eoniu  of  the  thyroid  ctirtilage,  and  tlie  structures  dividt^l  down  to 
tilt*  deep  fasciiu  wbirh  is  openetb  The  external  jugular  and  tern- 
piirofacial  veins  are  dividiNil  between  two  iig:itun's  ami  the  <-anttids 
and  the  deep  jugular  retracted  outward.  The  digastric,  stylohyoid, 
and  stylojtharvngeus  nujseles  are  divided  or  retnicted  and  the 
glosMijiharvngi'al  aiul  hyj>oglo>sal  Den,'es  avoided.  The  lateral 
wall  of  the  pharynx  may  then  hv  tneiseil  on  a  Mumtl  or  linger  in- 
trodnced  through  the  mouth,  and  any  growth  in  the  region  of  the 
tonsil  or  superior  laryngeid  aperture  reniovwl.  Al'ter  eareCul 
h{emr>st;isis  and  disinfwtiftn  the  wound  in  the  pharynx  ^llould  be 
tightly  t'losed  with  two  layers  of  (iiic  silk  and  the  sujK'rtieJal  struct- 
ures iniitetl,  drainage  being  provided  for  at  the  lower  angle  of  the 
wound. 

Kemoval  of  the  Upper  Jaw. 

After  preliminary  ligation  of  the  external  carotid  an  incision 
shcndd  be  made  ahuig  the  lower  bonier  of  the  orbit,  the  nasofneial 
sulcus  around  the  ida  of  the  nose  to  the  median  line,  and  from 
there  downward  through  the  upper  li[>  to  the  nioutlh     The  in- 
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euiion  should  Ik?  carried  to  the  bone  and  the  flap  retracted  out- 
ward, exposing  the  entire  anterior  surface  of  the  superior  maxilla. 
The  central  upper  incisor  tooth  on  the  aflected  side  should  then 
be  drawn  and  the  alvet>lar  process  and  hard  palate  divided  by 
means  of  a  saw  introduced  through  the  anterior  nares  or  by  a 
heavy/  bone-forceps.  The  nasal  process  is  next  divided  by  the 
forccjis  and  the  zj'goma  cut  near  its  maxillar}*  extremity.  The 
bone  should  then  be  grasped  by  a  strong  pair  of  lion-jawed  for- 
ce})s  and  wrenched  from  its  posterior  attachments.  Considerable 
bleeding  is  apt  to  follow  this  procedure,  largely  from  the  ptery- 
goid plexus  of  veins,  which  must  be  controlled  by  packing. 
After  this  has  l)een  accomplished  the  parts  should  be  thoroughly 
inspected  for  evidences  of  disease,  which,  if  found,  can  easily  be 
removed  by  the  forceps  or  bone-curette.  The  skin  flap  should 
be  replaced  and  united  with  silk-worm  gut  or  silk  sutures,  with  or 
without  one  or  more  harelip-pins  in  the  upper  lip. 

Removal  of  the  Lower  Jaw. 

To  remove  one-half  of  the  lower  jaw,  make  a  vertical  incision 
through  the  lower  lip  to  the  symphysis  of  the  chin,  then  along 
the  inferior  bonier  of  the  horizontal  ramus  to  the  angle,  then  up- 
ward for  a  short  distance  toward  the  lobule  of  the  ear.  The  soft 
tissues  should  he  removed  from  the  bone  by  dividing  the  mucous 
membrane  along  the  alvet>lar  l>onlor  and  severing  the  muscular 
attachments  with  an  elevator.  The  symphysis  is  next  divided  by 
a  Gigli  saw.  The  tissues  forming  the  fltx)r  of  the  mouth  should 
then  l>e  cut  close  to  the  bone  and  the  ascending  ramus  exposed 
by  an  incision  along  the  raucous  membrane  and  drawing  upward 
of  the  musculocutaneous  flap.  When  the  entire  half  of  the  bone 
is  exposeil,  the  horizontal  ramus  is  depresse<l  until  the  attachment 
of  the  temporal  muscle  can  Ix^  seen  and  divide<l.  The  internal 
pterygoid  muscle  should  be  detiiched  fnnn  the  inner  surface  by  an 
elevator,  the  inferior  dental  vessels  and  nen'es  severed,  and  the 
cai>sule  of  the  joint  exposed  and  o|wned  from  in  front.  In  dis- 
articulating, care  should  \ye  tiiken  to  avoid  wounding  the  internal 
maxillar\*  arter\',  which  lies  l)etween  the  neck  of  the  jaw  and  the 
intenial  lateral  ligament.  The  soft  |wrts  should  then  l)e  replaced 
and  united  with  harelii>-pins,  silk  or  silk-worm  gut,  and  uniim  of 
the  raucous  nierabrane  within  the  mouth  brought  about  as  far  as 
|>ossil)le  by  stitching  with  catgut.  If  it  is  nwessart'  to  remove 
the  entire  mandible,  the  second  half  may  l)e  tiiken  out  in  the 
siime  manner.  Partial  resection  of  the  lower  jaw  is  frequently 
necessary  for  osteomyelitis  or  epulis,  and  can  generally  be  eflected 
through  the  mouth  without  external  incision. 
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DISEASES  OF  THE   LAEYNX,    TRACHEA,  AND  CESOPHAGUS. 

lEjuries  of  the  larynx,  trachea,  and  oesophagus  have  bten 
considerttl  in  the  earlier  pirt  of  the  clupter. 

(Edema  of  the  Glottis. 

(Edema  of  the  glottis   is  a  s-\velling  of  the  mucous  membrane 

and  jiubnuicouf^  areolar  tissue  aUout  the  larynx  and  vocal  cords, 
giving  rise  to  dyspna-:!,  striilor,  loss  of  voice,  atul  often  complete 
respiratory  obstructi<ni  leading  to  sodden  death.  The  etiuses  of 
a?dema  uf  the  glottis  are  acute  laiyngitis  front  catarrhal  or  septic 
iiiHammatioa  of  the  iicighhoring  structures,  as  diphtheria,  |K'n- 
tonsillar  abscess,  angina  Liidovici ;  from  the  inhalation  of  live 
steam,  irritating  or  lu-atc<i  vajnirs  ;  from  traumata,  tuliereidous  or 
syphilitic  ulcers,  new  growths,  ehroio'c  cardiac  or  renal  disease. 

Ttie  treatment  of  this  condition  is,  in  the  milder  ca.ses,  by 
appli«itious  of  a  soltitiou  of  c<K?jdne  or  adrenalin  to  the  larynx, 
steam  inhalations,  and  the  infernal  administration  of  rathartics 
and  aconite.  Whenever  the  symi>toms  threaten  complete  itbstnic- 
tion  or  ai*e  progressive  in  character,  intulwitioa  of  the  larynx  or 
tracheotomy  should  be  j^erfornieti. 


Foreign  Bodies  in  the  Larynx  or  Trachea. 

Particles  of  forid  and  other  solid  bmlies  are  occasionally  aspirated 
from  the  mouth  info  the  air-jMissages.  The  ;iceidt'ut  occur>  most 
fretjueutly  in  ehihlrcii  autl  in  vomiting  patients  during  or  after  the 
adnnnistratiou  of  a  general  ansesthetie.  The  ibreign  l>ody  may 
IiKlge  in  the  larynx,  tniehea,  or  one  of  the  bronchi. 

Foreign  ImkIics  in  the  larynx  give  rise  to  an  immediate  fit  of 
violent  coughing,  spasm  of  the  glottis,  cyanosis,  and  often  vomit- 
ing, thiring  which  the  ibrei*;n  body  if  small  may  be  expelliHl.  If 
the  brwly  ItMlges  in  the  tnH:*h«i,  the  sym}>t<mis  are  at  first  similar, 
l>ut  an*  s(M>n  relieved  if  the  irritating  substance  becomes  fixtMfl 
lielow  the  larynx.  CiMighing,  however,  may  cjiuse  a  renewal  of 
the  dyspnoea  and  spasm  by  driving  the  iutrutler  again  upwiurd 
agjiinst  the  vix-a!  coixis.  If  the  foreign  IhkIv  passes  into  itne  iff 
the  bronchi  (generally  the  right),  more  or  less  obstruction  may 
develop  to  the  ingress  and  egress  of  air,  which  is  apparent  by 
auscultation  ;  and  if  the  obstruction  remains,  pneumonia,  lung 
abscess,  or  g:uigrene  may  rt^ult,  or  erosion  of  a  bloodvessel  and 
fatal  hemorrhage.  Exccptioiiidly  a  foreign  body  may  remain  for 
yeai*s  in  the  lung  without  giviug  rise  to  untoward  symptoms. 
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Treatment. — Foreign  liodies  in  the  upper  \^iTi  of  the  lannx  can 
tVcHjuently  lx*st^*n  l>y  the  laryngeal  mirror  an<l  reinovtHl  i>y  iVircrps, 
If  the  body  lies  below  the  voeal  conls,  give  ether  and  invert  the 
patient,  striking  the  back  violently  with  the  flat  of  the  hand. 
This  may  dislodge  the  liixly  and  it  may  be  exiH'lle*!.  If  this  is 
unsnoceNsful,  perform  high  traehe<itomy,  holding  the  edges  of 
the  tnicheal  wound  wide  aj>art,  uimI  rt'|H*at  the  process  or  use  long, 
tbin-bladed  forcef»s.  Foreign  Ij^niit":*  in  the  lower  jwirt  of  the 
trRchea  or  primary  bronchi  may  occasionally  lie  reaclutl  hy  forceps 
tfaitHigh  a  low  tracheotomy  wound.  If  the  Ixxly  is  hnlgctl  in  one 
of  the  smaller  bnxichi,  the  prognoj^is  is  exceeilingly  grave,  as  it 
can  be  removed  only  by  an  operation  through  the  chest- wall. 

Foreign  Bodies  in  the  (Esophagus. 

Foreign  bodies^  in  the  cesophagns  are  much  more  common,  as 
coins,  marbles,  false  teeth,  and  many  other  articles  are  frequently 
swallowetl  and  lodge  in  the  cesophagus. 

The  symptoms  of  a  foreign  Iwxly  in  the  nesophagus  are  localized 
pain,  dysphagia,  and  salivation.  The  position  of  metallic  Ixxlies 
can  be  loi-ated  by  the  metal  cesophagcjd  bougie  or  the  j'-ray.  The 
location  of  other  bodies  can  usually  be  determine*!  by  jxissmg 
bongies  of  various  sizes  to  the  ix^int  of  obstriRtion.  The  three 
narrowest  parts  of  the  tube  are  at  its  commencement,  alM>at  thrte 
inches  below  thw  point,  and  at  the  cesophageal  opening  in  the 
diaphragm. 

Treatment. — Swallowing  quantities  of  soft  bread,  mush,  or  po- 
tato will  occasionally  c:irr%-  a  foreign  Itcxly  iuti»  the  stomach. 
Coins  may  often  be  remove<l  by  the  c<iin-catcher  (^Fig.  118) ;  other 

Fio.  118. 


Coin-catcher. 
Pia.  119. 

Qone-h&lr  probang. 

snh<(tances  by  the  oesophageal  fopee|is  or  the  horse-hair  probang 
(Fig.  110),  which  should  be  intrtKiucetl  closed  beyond  the  foreign 
body,  opened,  and  withdrawn.  If  these  measures  fail,  perfonn 
external  njsopbagotomy  and  attempt  removal  by  the  forceps.  This 
is  usually  fmccessful  for  Ixnlies  liMlgiil  in  the  first  six  inches  of  ihe 
tube.     When  the  foreign  botly  is  lodged  deep  in  the  thoracic  por- 


Bulb  and  }>urHchum  snare. 


tion  of  the  cpsophagUi*^  have 
the  patu^iit  swallow  a  i<m^ 
pieee  of  silk  lliread,  the 
upjx^r  end  c»f  wlik'h  is  se- 
cured by  tying  tu  the  ear 
or  to  a  buttnn  on  the  pa- 
tient':? eliithin^.  When 
there  is  reason  to  lielieve 
that  tlie  thread  has  jjiissed 
into  the  stoniaeh,  perform 
^istr<>st4nny»  pick  up  the 
tlireatl  on  a  ciirveil  probe 
introilueefl  into  the  stom- 
ach, and  with  this  draw 
downward  a  piece  of  hea\y 
bniidet]  silk  or  bass  line, 
hi  the  centre  of  which  is 
tied  a  mw^a  of  gauze,  a  nil>- 
ber  or  metid  cup.  This 
coiitri\ance  is  drawn  down- 
ward into  the  stomach  in 
the  hope  of  bringing  with 
it  tlie  foreign  boily.  Tiic 
author  on  one  occasion  was 
in  this  way  able  t»>  remove 
a  detaehetl  metal  bulb  fnmi 
an  npHiphageal  bougie 
lodgtHi  Ijctwcen  two  dense 
strict ures  in  the  thoracic 
portion  of  the  (esophagus. 
(The  bnlb  and  the  '*  para- 
chute 8iiare  '*  are  shown  in 
Fig.  120,)  If  this  iiiils, 
re.S4irt  must  l>c  had  to  the 
method  of  Enderien  for 
opening  the  |Mtsterior  me- 
diastinum by  resection  of 
the  fifth,  sixth,  seventh, 
and  eighth  riljs  on  the  left 
si*lc  near  tlie  spine,  s<pa- 
mting  the  pleura  and  ex- 
posing the  a^sophagus.' 


*  Deutsche  Zeitsohrift  fur  rhirurgie,  Bd.  Gl,  443. 
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Stricture  of  the  (Esophagus. 

Stricture  of  the  oesophagus  is  generally  due  to  swallowing  some 
corrosive  substance,  as  lye  or  strong  acid,  to  the  irritation  of  a 
foreign  body,  to  the  healing  of  ulcers,  to  new  growths,  Ut  the 
pressure  of  an  aortic  aneurism,  or  to  hysteric  spasm.  When 
due  to  the  swallowing  of  a  corrosive  substance  (the  commonest 
cause),  the  symptoms  are  at  first  those  of  an  acute  oesophagitis : 
pain,  dysphagia,  and  salivation.  Later  these  symptoms  disappear, 
and  the  patient  seems  well  and  free  from  discomfort  of  any  kind. 
This  period  of  calm  is  succeeded  by  a  gradually  increasing  dif- 
ficulty in  swallowing  until  only  fluids  can  be  taken.  Wasting 
rapidly  follows,  and  when  fluids  are  no  longer  swallowed  emacia- 
tion becomes  extreme. 

When  the  stricture  is  due  to  the  growth  of  a  tumor  or  the 
pressure  of  aneurism,  the  early  irritative  symptoms  are  wanting. 

The  treatment  should  be  dilatation  by  means  of  flexible  gum- 
elastic  oesophageal  bougies  passed  ever}'  second  day  until  one  40  or 
50  mm.  in  circumference  can  be  introduced,  after  which  the  instru- 
ment should  be  passed  by  the  patient  at  least  once  a  week. 

When  gradual  dilatation  is  impossible,  and  esix?cially  in  those 
cases  in  which  starvation  is  rapidly  prt)gressing,  gastrostomy 
should  be  performed  and  the  patient  generously  fed  through  the 
fistulous  opening. 

WTien  strength  returns,  a  thread  should  be  swallowed,  and  by 
this  a  piece  of  stn>ng  braided  silk  or  fish-line  ciirried  through  the 
oesophagus  from  the  mouth  downward  and  out  at  the  gastrostomy 
wound.  With  this  line  the  stricture  can  !x»  "  sawetl "  to  any 
extent,  care  IxMng  taken  during  the  sawing  to  protect  the  mucous 
membrane  of  the  stomach  and  throat  by  means  of  a  metal  tube 
for  the  former  and  a  i)erforated  tongue-spatula  for  the  latter.  The 
presence  of  a  fusiform  metal  bulb  attached  to  a  piece  of  piano- 
wire  (Fig.  121),  held  firmly  against  the  stricture  during  the  cutting, 
keeps  the  stricture  on  the  stretch  and  prevents  injury  ti>  other 
pjirts  by  ptissing  through  the  stricture  as  s<K)n  as  it  is  sufficiently 
er.!arge<l.  When  all  strictures  are  divide<l  in  this  way  to  No.  50 
of  the  French  scale,  a  rubber  tul>e  of  the  same  size  may  be  drawn 
thmugh  the  stricture  by  metms  of  a  piece  of  hejivy  silk  or  twine 
attache<l  to  either  end,  and  left  in  position  for  several  days.  This 
checks  hemorrhage,  and  if  the  tuln?  is  of  full  size,  intnKlucwl  while 
on  the  stretch  an<l  allowtMl  to  relax  after  it  is  in  pla<"e,  a  certain 
amount  of  continuous  <lilatation  is  niaintaineil.  The  twt>  ends  of 
the  twine  attache*!  to  the  tulK*  shtmld  be  scH^ured  or  tied  together. 
If  this  is  not  done,  full-sizeil  Ijougies  should  ho  passed  every 
second  day,  either  from  the  mouth  or  from  the  gastrostomy  wound. 


normal  ojicnitig.  When  intrcMlticin^  hougie^  from  below,  they 
should  hv  ^iiult^l  by  a  ppeviou.sly  swallowwl  thread  attached  to  the 
tip  of  the  IwuijEfie  by  tliree  or  four  lialf'-liitehes.  Aj<  soon  as  it  is 
jMtssibk-  for  t!ie  jvatieut  to  imss^  a  tuU-sized  bougie  from  above,  the 
giistrostomy  wouuil  shouki  be  allowed  to  heal. 

(Esophageal  Diverticula. 

G^<ophajs:eal  diverticula  may  be  eongenital  or  nef|nire<l.  The 
aequired  variety  are  genendly  iliie  U*  stricture,  to  tnictirm  im  the 
tiilie  by  iiei^hbHritii;  iuflanimatory  proce.sses,  or  to  heruia  of  the 
mu«>us  meuibnuie  thi-ougb  an  abnormally  weakene<l  uiUHiHilar  eoi«t 
from  inside  pressure. 

The  symptoms  <>f  an  W!*ophageal  diverticulum  are  dysphagia,  the 
frequent  regur£fitatifm  of  lar^e  amounts  of  mueu^i,  and  the  prest*nee 
of  a  swelling  iji  the  neck  during  the  prm-es*  of  swallnwing  a  meid. 
In  these  ca^cs  the  |>atients  are  unable  to  swallow  wJid  pieces  uf 
fiMid,  and  learn  to  subsist  chiefly  tm  fluids  and  semisolids,  as  mush, 
enstard,  and  scniptnl  beef  or  finely  hashinl  meat.  The  first  fiHHl 
taken  at  a  meal  is  swall(>\ve<l  with  tliflitnihy  and  genendly  |«isst\< 
intrt  the  divertieulum,  after  wbit-h  swallowing  is  easier,  the  ftMKl 
passing  over  the  filled  divortieubim  into  the  stoniaeh.  An  cesopba- 
geal  bougie  passes  into  the  diverticulum  when  it  is  empty  ;  when, 
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however,  it  is  filled  with  food,  the  bougie  may  oflen  be  introduced 
into  the  stomach. 

Treatment. — ^^Vhen  the  diverticulum  is  situated  in  the  neck,  it 
can  be  exposed  by  the  ordinary'  incision  for  external  oesophagotomy, 
the  pouch  removed,  the  cesopliageal  wound  sutured  with  two  or 
more  layers  of  fine  silk  or  chromieized  catgut,  and  the  external 
wound  closed  with  a  rubber  tissue  drain.  In  deep  thoracic 
diverticula  little  can  be  done  until  the  difficulty  in  swallowing 
becomes  extreme.     In  these  cases  gastrostomy  is  indicated. 

Tumors. 

Both  benign  and  malignant  tumors  occur  in  the  larynx,  phar- 
ynx, and  (Bsr>phagus. 

The  tumors  most  frequently  found  in  the  lar^^nx  are  papillomata 
and  epitheliomata. 

PapUhmata  occur  generally  before  middle  life,  and  are  located 
on  the  vocal  cords,  just  below  the  anterior  commissure,  or  in  the 
pyriform  sinus.  They  appear  as  peduiiculate<l  or  sessile,  wart-like 
masses  which  show  no  tendency  to  infiltrate  the'  surrounding 
tissues. 

Epithelioiimta  occur  later  in  life,  either  on  or  below  the  vocal 
conls,  or  above  them.  Tho.se  occurring  on  or  below  the  vocal 
cords  resemble  ]xipillomata  at  first,  are  of  comparatively  slow 
growth,  and  infect  the  cartilages  and  the  neighboring  lymphatics 
late.  Those  occurring  alx>ve  the  cords  grow  more  rapidly,  infect 
the  lymph-nodes  at  an  early  period,  and  often  spread  to  the  tissues 
of  the  phant'nx  and  tongue.  Epithelioma  (K?curs  in  the  pharj'ux 
near  the  base  of  the  tongue,  and  in  the  upper  part  of  the  oesoph- 
agus. 

Cancer  of  the  thoracic  portion  of  the  (esophagus  is  apt  to  be 
of  the  glandular  variety,  and  affects  chiefly  the  lower  j>ortion  of 
the  tube  as  it  passes  through  the  diaphragm. 

>>arcomata  may  (xx-ur  in  the  phar\'nx,  ver^'  rarely  in  the  lantTix 
or  trachea,  except  by  extension  from  other  regions. 

Angionuda,  lipomHtn,  and  myomata  have  been  observed. 

Diagnosis  and  Treatment  of  Tamers  of  the  Larjrnx. — The  x?^m/>- 
tomji  of  tumor  of  the  larj-nx  are  a  progressively  increasing  hoarse- 
ness, cough,  and  dysj)noMi.  As  these  symptoms  are  common  to 
many  afflictions  <»f  this  organ,  the  diagnosis  can  only  l)e  established 
by  a  larvngoscopic  examination. 

Trffttment. — Small  ])apilIoniata  of  the  larynx  may  f  >ften  Im?  made 
to  disap|x?ar  by  inhalations  of  a  spray  of  alcohol  (Delavan)  or  by 
the  applic!itir»n  of  caustic  agents.  The  best  method  of  treatment 
is  by  removal  with  cutting  forceps  under  guidance  of  the  eye  by 
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means  of  a  laryngoc*cftpe.  This,  however,  should  only  be  under- 
taken hv  a  ^kilhti  larvngo]n|jt^t.  Suhglnttie  ttinioi^i  are  rearhetl 
atjtl  easily  removed  by  mediuii  ihyrotttiiiy.  Epithelioma  i>f  the 
larynx  in  its  rarliest  stages  may  often  \ye  siiceeKsfully  removed  by 
thyrotomy  (Butlin)  or  by  {wirtiiil  laiyngeetoniy.  Total  larynfjcc- 
tomy  is,  however,  the  ojieratioii  of  chctiee  in  all  eases  i>f  malignant 
disease  of  the  orfnin  in  which  the  eiirtihijic  is  emHikil.  It  should 
not  be  adviseil  if  the  disease  lias  |>enetnite(l  the  thyix>id  cartilages 
or  if  there  is  extensive  involvement  of  the  lymphatics.  Eftithe- 
lioma  of  the  jiarts  above  the  vocal  eords  slmuld  only  1h^  ojirrated 
upon  while  the  disetise  is  still  limited  to  the  (issues  <>f  the  larynx. 
Diagnosis  and  Treatment  of  Tumors  of  the  Lower  Pharynx  and 
(Esophagus.— Tunutrs  of  the  lower  phantiix  and  (esophagus  rarely 
give  rise  to  symptoms  until  they  extend  to  other  organs,  as  the 
larynx,  or  cause  obstruction.  The  first  symptom  is  generally  <lys- 
l>hagia»  which  gradually  incre-ases  until  typical  symptoms  of 
i*tricture  are  pnnlueetl.  The  extension  of  a  pharyngeal  growth  to 
the  larynx  is  indieatetl  by  dyspnani  and  loss  of  voice.  Pain 
occurs  as  a  later  symptom.  Benign  tumors  when  accessible  can 
sometimes  be  removed  by  lateral  <»r  infrahyoid  [ihar}'ngotomy  or 
by  external  a'S4>ph  ago  tomy.  The  treatment  of  malignant  tumors 
of  the  o-sophagus  is  unsat  is  factory'.  Gastrostomy  will  avert  starva- 
tion and  prolong  life. 

Tuberculous  and    Syphilitic   Ulceratioiis. 

Tuberculous  and  isyphilitic  ulcerations  of  the  larynx  are  of  fre- 
quent occurrence.  The  former  begin  in  the  arj'tenoids  or  vtx^al 
cords,  and  gradually  extend  to  the  other  tissues,  inchuling  the 
pharynx.  The  latter  begin  by  a  gummatous  infiltration  r»f  the 
epiglottis  or  arj-tenoids,  whicli  mniu  breaks  down,  f«>rming  typical 
syphilitic  ulcers  which  extend  to  the  neighboring  tissues.  Peri- 
chondritis and  necrosis  of  the  cartilages  may  occur.  Ot»stinate 
cicatricial  stenosis  frequently  follows  syphilitic  ulcenttion.  The 
treatment  is  purely  medicjil. 

OPERATIONS  ON  THE  LAEYNX,  PHARYIO:,  AND  (ESOPHAGUS. 

Th3rrotomy. 

This  fip'ratiiin  is  undertaken  for  the  prompt  relief  of  sndden 
cedema  of  the  glottis  ttr  other  forms  of  respiratory  obstruction 
occurring  at  the  rima  glottidis.  In  an  emergency  it  may  be 
performed  by  plunging  the  blade  of  a  p<x'ket-knife  through  the 
lower  part  of  the  thyr(»id  <"artilage  and  crieothynud  luenibrane, 
and  separating  the  i^ge  of  the  wountl  by  turning  the  blade  side- 
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ways  or  inserting  the  handle  of  the  knife,  a  key,  or  bent  hairpin. 
Performed  in  this  manner  there  is  always  danger  of  hemorrhage 
from  a  branch  of  the  cricothyroid  artery. 

Complete  Section  of  the  Thyroid  Cartilage. 

Complete  section  of  the  thyroid  cartilage  in  the  median  line  is 
employed  for  examination  of  the  interior  of  the  larj-nx  and  for 
the  removal  of  intralaryngeal  growths.  The  patient  should  be 
plaeetl  in  the  Trendelenburg  posture  and  a  preliminary  trache- 
otomy performed,  with  closure  of  the  trachea  by  means  of  a 
s|K>nge  inserte^l  above  the  canula  or  by  the  use  of  a  Hahn  tube. 
An  incision  should  then  be  made  in  the  median  line  from  the 
hyoid  lx>ne  to  the  second  or  third  ring  of  the  trachea,  dividing 
all  strictures  down  to  the  cartilage.  The  larj'nx  should  then  be 
opened,  the  two  halves  separate<l,  and  the  parts  inspected. 
After  canying  out  the  necessar}'  intnilar}'ngeal  procedures  the  car- 
tilages may  be  bn)ught  accurately  together  and  held  by  several 
sutures,  or  the  wound  packed  with  sterile  gauze.  The  tracheal 
tube  shouM  be  retained  until  the  danger  from  cedema  or  hemor- 
rhage has  jKissed. 

Tracheotomy. 

An  incision  should  be  made  in  the  median  line  over  the 
trachea,  the  sternohyoid  and  sternothyroid  muscles  separated  by 
retractors,  and  the  trachea  expose<l  above  or  below  the  isthmus 
of  the  thyroid.  Several  lai^  veins  are  often  encountered  both 
above  and  below  the  deep  iascia,  which  should  be  secured  and 

Fig.  122. 


Tracheal  dilator. 


divide<l  Ix'twoeu  ligatun.'S.  AVhen  the  trachea  Is  cleared,  clearly 
cx|)osing  the  rings,  and  when  all  hemorrhage  is  arrested,  a  vertical 
incision  should  \>c  made  into  the  tub*',  the  edges  of  the  wound 
separated  by  a  tracheal  dilator  (Fig.  122),  and  a  tracheal  tube 
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(Fig.  123)  introcluced  and  bcltl  setuiiviy  in  place  by  a  tape  j)a>Sixl 
aroiiud  tlie  neck.  One  cir  two  cutiinetius  sutures  may  be  inisertal 
or  the  wound  packed  with  piuze.  FtJlowing  tmcheotoniy, 
patieutti  t>buuld  be  kept  iu  a  wann  rr)oui.     Tbey  should  Ix"  ttare- 

Fio.  12.H. 


Tracheal  tube. 

fyiy  "watehed,  the  tube  regularly  cleaned,  the  wound  frequently 
dressed,  and  the  inspin^l  air  at  fir^^t  filtereil  by  pasf=infr  through 
several  layers  nf  Umisc  gauze  wet  with  h<tt  Ujric  acid  solution. 
There  is  a  high  murtality  following  tracheotomy,  from  the  fre- 
qucut  occurrence  of  j^eptic  pneuuiouia.  Tliis  should  always  be 
considered  in  {>erforming  the  operation  preJirainary  to  other 
operations  on  tlje  upper  air-pa^s&ges. 

Laryngectomy. 

The  [laticTit  should  hv  plaeeii  in  the  Trendelenburg  posture  and 
chlnroform  adi7iinistcred.  After  a  preliminary  low  tracheotomy, 
witli  careful  plugging  ()f  the  njijK-r  segment  (tf  the  trachea,  an 
incision  is  made  in  the  metiian  line  fmm  the  hyoitl  Iwue  to  the 
up|>cr  limit  of  the  trsichcid  wouiul.  From  tlie  upper  part  of  this 
incision  two  bmnching  Incisions  are  carried  u]iwaril  and  outward 
toward  the  angles  of  the  jaw.  The  two  triangular  lateral  flaps, 
com|Kised  of  skin,  fat,  and  jtlatysma  nniscle,  are  then  dissectwl 
up  and  retracted.  The  superior  laiyngeal  nerves  are  divided, 
and  the  superior  thyroid  vessels,  with  the  surrounding  lymphatics 
and  areolar  tissue,  are  extirpjited  from  their  origins  t<>  the  larynx. 
The  muscles  attached  to  the  larv'nx  are  then  reniovrnl  with  a 
nispatory  ami  all  Ijlt^-xling  jwiints  sectirwl.  An  incision  is  then 
made  tlirougli  the  trachea  just  behtw  the  criectid  cartilage  com- 
pletely severing  (lie  tul>e.  The  larynx  is  then  carefully  niised  and 
separated  from  the  tissues  of  the   jthannx    by   blunt  dissection 
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until  the  upper  limit  of  the  orgnn  Is  reached.  It  is  then  removed 
by  one  or  two  cuts  with  the  knife  or  scissors  and  the  pharyngeal 
wound  quickly  sutured  with  two  n>ws  of  fine  A]k,  The  upper 
portion  of  the  trachea  i^  cut  ott'  obli<juoly  and  jiuturcd  to  the 
cutaneous  womiil,  which  is  tightly  ch*^  above  this  [toint  with 
silk-worm  gut  t^utures,  small  rubber  li^^sue  or  gauze  drains  hi*ing 
left  ID  at  the  upi^r  angles.  Thl'^  entirely  separates  the  pharj-n- 
geal  cavity  fn»m  the  air-|iaiisage  and  prevents  the  inhalation  of 
septic  matter  from  that  source.  The  tracheal  tube  should  be  lct\ 
in  the  h»wer  oi>eniiig  until  the  wnund  is  pirtly  healed,  the  upper 
opening  of  the  trachea  being  meanw  bile  packed  with  gauze.  Rectal 
feeding  should  be  employed  for  forty-eight  hours,  after  which  food 
should  be  iatriMiuce<l  by  means  of  a  stomach-tube.  The  after- 
treatment  shouUl  Ik*  tlie  sjime  xs  that  following  tracheotomy. 

Hartley  has  recently  empliasizcti  the  imj>ortance  of  removing 
all  infected  lymphatics.  Those  draiDinsr  the  region  above  the 
vocal  cords  are  to  be  found  on  the  thyrohyoid  membrane,  and 
around  the  internal  jugular  vein  in  the  region  of  the  bifurcation 
of  the  carotid  :  these  draining  the  n^iitn  below  the  c*»rds,  uu  the 
tnehea,  in  front  of  and  beneath  the  thyroid  gland. 

Subhyoid  Ph&ryngotomy. 

Subhyoid  pliaryngotomy  is  occasioually  useful  for  the  removal 
of  a  small  growth  in  the  upper  larynx.  A  transverse  incision 
should  be  made  just  below  the  hyoid  Ix^ne  and  the  thyrohyoid 
membrane  exposed.  When  all  bleetling  is  arrested,  this  should 
be  incised,  the  epiglottis  drawn  outwanl  or  excis<:Hl,  an«l  the  neces- 
sary' procedures  carried  out,  after  which  the  wound  should  be 
closed  with  subcutaneous  drainage. 

External  Ssopkagotomy. 

An  incision  is  made  along  the  anterior  border  of  the  left  stemo- 
mastoid  muscle  from  a  point  opposite  the  upper  mai^in  of  the 
tnyi-oid  <"arti!age  to  the  sternoclavicular  articulation,  dividing  the 
skin,  superficial  fascia,  and  platysma.  The  omohyoid  muscle  is 
relracteil  and  the  tissues  sepanited  by  blunt  dissection  until  the 
great  vesssels  are  reached.  These  are  csirefully  retracted  outward, 
the  thyroid  gland  and  overlying  muscles  retracted  inuiinl,  and  the 
lateral  wall  of  the  trachea  and  nesophagus  exp>se<l.  The  recur- 
rent laryngeal  nerve  should  l>e  found  in  the  groove  between  these 
two  structures  and  held  aside.  An  a»sophr^e:d  Ixnigie  is  next 
introduced  from  the  mouth  and  the  cesophagus  opened  upon  it  as  a 
guide.     After  the  necessary  pr«»cc< lures  have  been  carried  "lut,  the 
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oesophageal  wound  should  be  tightly  closed  with  two  layers  of 
fine  wilk  or  chromicized  catgut  and  the  superficial  structures 
uniteil  by  layer  t?uture. 

DISEASES  OF  THE  EAE. 

Deformities. 

The  external  ear  may   be  ootclied,  the  i>nina   may  be  absent, 

or  the  entire  ear  may  project  altuornially,  giving  ri.se  to  an 
unsightly  apfH-a ranee.  Thciie  dei'urniitteti  may  he  corrected  hy 
phistie    operations. 

Furuncles, 

Furuncles  occur  with  great  frtHpieney  in  the  external  auditory 
canal,  and  cause  uuicU  auuMyanee  hy  the  pain,  tfuderne.ss,  and 
swelling  of  the  parts.  They  ocfur  usually  in  crops ;  as  many  as 
ten  or  twelve  may  appear  in  an  individual  in  as  many  weeks.  Tlicy 
should  1h'  promptly  incised  and  tlie  ear  Ircqueutly  irrigated  with 
carbolic  acid  solution  (1  :  100). 

Haematoma. 

Ha?matoma  of  the  external  ear  occurs  in  the  insane  and  as  a 
result  of  trauma*  Tlie  lesion  Is  a  subperielmnilrial  hemorrhage 
which  frequently  causes  great  thickening  of  tlie  tis.'-ues  and  a  de- 
formity which  never  fully  disnpp«irs.  As  a  rule,  no  treatment 
is  requirtKl.  Oecjisionally  when  the  bleeding  oceurs  on  the  jxts- 
terior  aspwt  f»f  the  cartilage,  incision  and  removal  of  the  clots  may 
be  indicatetl  if  the  case  is  seen  sufficiently  early. 

Otitis  Media. 

Otitis  media  is  an  acute  inflammation  of  the  mucous  membrane 
lining  the  cavity  of  the  tymparjum,  usually  caused  by  an  ascending 
infection  through  the  Eustaeliian  tulte. 

The  symptoma  are  ]>ain  in  the  ear,  deafness,  fever,  and  a  rapid, 
full  piilse.  The  pain  is  severe  and  often  of  a  lancinating  character. 
On  examination  the  d  rum -mem  bra  ne  will  i)e  found  reddeneti  and 
bulged  outward.  This  disease  is  of  interest  to  the  surgeon 
chieifiy  on  account  of  its  complications.  If  untreated,  acute  otitis 
meilia  may  be  spontaneously  retievetl  by  rupture  of  the  drum- 
memltrane  and  eva<*uatinTi  cif  the  pus.  If  considendtle  pressure 
e^cists  from  an  accumuiatifm  <tf  pus  or  sejitic  fluid,  the  infcrtion 
may  spread  to  the  mastoid  antrum,  giving  rise  tit  pain  and  tender- 
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ness  behind  the  ear,  with  rediies.s  and  cedenia  of  the  skin  and  sub- 
cutaneous tissues.  If  this  condition  is  not  promptly  relieveil  by 
operation,  the  infection  may  extend  to  the  neighboring  mastoid 
cells,  causing  a  more  or  less  extensive  osteomyelitis,  which  not 
infrequently  involves  the  lateral  sinus,  causing  septic  thrombosis, 
pyajmia,  and  death  ;  or  to  the  meninges  or  brain,  giving  rise  to 
septic  meningitis,  cerebritis,  or  brain  abscess.  These  latter  com- 
plications are  often  the  result  of  an  acute  exacerbation  of  an  old 
subjicute  otitis  media,  the  only  symptom  of  which  may  be  the 
presence  of  chronic  otorrhcesi. 

The  treatment  of  acute  otitis  media  should  be  prompt  incision 
of  the  drum  and  the  relief  of  tension.  The  incision  should  be 
made  in  the  lower  poffterior  quadrant  (►f  the  membrane,  and  should 
be  followed  by  frequent  irrigations  with  a  warm  solution  of  boric 
acid.  Early  incision,  during  the  fir>t  few  hours  of  the  jMiin,  when 
the  cavity  is  filkil  simply  with  clear  serum,  will  often  abort  the 
process.  The  relief  to  the  pain  is  immediate  and  the  opening  in 
the  <lrum  heals  perfectly  in  a  few  days. 

The  treatment  of  mastoiditis  should  l)e  equally  prompt  to  avoid 
extension  of  the  disease  to  the  brain  or  lateral  sinus.  An  incision 
should  be  made  behind  the  ear  from  a  jwint  three-quarters  of  an 
inch  above  the  meatus  downward  to  the  tip  of  the  process.  The 
incision  is  carried  to  the  bone  and  the  periosteum  and  soft  parts 
retracte<l.  An  <»|>ening  is  then  nwido  by  a  small  chisel  or  gouge 
into  the  mastoid  antnim,  which  lies  in  the  suprameatal  triangUy  a 
space  l)oun<le<l  by  the  upper  jx»sterior  margin  of  the  lx>ny  canal, 
and  t\vo  lines  draA\Ti  tangent  to  the  nH>f  and  posterior  wall  of  the 
bony  meatus.  The  antrum  lies  alxMit  three-fifths  of  an  inch  below 
the  surface.  In  the  early  cases  all  that  will  be  required  is  a  free 
opening  into  the  antrum,  with  disinfection  and  {Kicking  with  g:iuze. 
If  the  disease  has  spread  to  the  other  cells  of  the  mastoid  process, 
it  may  be  necessary  to  exjwse  and  ojx'n  them  down  to  the  tip  of 
the  process. 

The  treatment  of  siniLs  thrombosis  and  of  the  cerebral  compli- 
cations of  the  disease  has  been  considered  in  Chapter  XIII. 


CHAPTER   XVI. 

INJURIES  AND  DISEASES  OF  THE  THORAX,  PLEURA,  AND 

LUNG. 

Contusions. 

CoxTUSiONS  of  t!ie  chest-wall  are  of  frequent  noeiirrence,  and 
are  onlv  inijMtrtant  on  aeettuut  ot*  the  oompti«itiiig  viseeral  injuries 
whicli  may  l»e  a.sso<'iateti  with  tlietii. 

In  the  majority  of  instances  stn'ere  eontu>ifHis  of  the  ( hot  are 
acoom|>aniecl  by  fracture  of  one  or  more  ribs,  the  dia^n)>sis  and 
treatment  of  whieh  will  be  eons-idered  in  Chapter  XXVII. 

Rupture  of  the  parietal  ur  visc^end  layer  of  the  pletjra,  injury 
of  the  luUjL!:,  find  injuries  of  the  jierieardinm  and  heart,  may  iKHnir 
from  si'vrrc  bh»ws  ur  eontusions  of  the  ehest  without  fnieture  or 
external  woiujds,  Fatid  ijhoek  has  also  l)eeu  observed  without 
ap}«iront  viweral  injur\\ 

Injuries  of  the  pleurjx  are  inelieatoii  by  pain  which  is  increased 
by  <le<'p  inspiration,  and  Iiy  thr  pn^eiiee  of  a  frii'ti<jn-sound  over 
the  s^-al  of  injury.  Rupture  of  the  hm^  is  indieatetl  by  cough, 
blocMly  exjiectoration,  and  tlie  evidences  of  ba^mothorax  and  pneu- 
motiiorax.  Exceptionally  no  sijrns  of  visceral  injury  are  apparent 
at  the  first  examination.  Sulipleund  injury  of  the  hrn*^  may 
occur,  an*h  hi  addition  to  the  eoujili  ant!  bliKxly  expectoration, 
may  cause  a  subpleund  enipbysetnu  whicli  tra\*els  npwanl  to  the 
root  of  the  luufj;  through  tlie  mediastinal  art*olar  tissue  to  tlie  nx>t 
of  the  neck,  and  from  there  may  sprejul  in  any  direction.  Blows 
over  the  htwer  b'ft  t-hcst  often  priKkice  alarming  symptoms  of 
shock,  wliieh  sometimes  is  latah 

The  treatment  tA'  unexmiidieated  contusions  of  the  chest  calls 
for  netthiug  other  than  rest  an«l  limiting  the  respiratory  move- 
raent.s.  This  is  accomplLshed  Ix'st  by  a  finu  binder  or  adhesive 
plaster  .strips. 

Wounds  of  the  Chest-wall. 

Wounds  of  the  chest- wall  may  be  penetrating  or  non-pene- 
trating. The  former  are  generxdly  <'jiused  by  severe  comjwund 
fmctures  or  by  gunshot  or  stal>  wrrtinds.  If  the  wound  is  of  suf- 
ficient size  to  admit  air  to  the  pleumi  cavitT»>  pneumothorax  results, 
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whicli  is  indicated  bv  cough,  dyspncea,  rapid  respiration,  the  ab- 
sence of  re?ipirat<jiv  s+^muds  over  the  affected  side,  and  the  presence 
of  an  abuonnal  tympanitic  resonance. 

If  the  lung  is  \vounde<l,  tlie  cough  will  l>e  more  marked,  and 
will  be  accompanied  by  blo^xly  exj>et'inrau«)ii.  If  blee<ling  occurs 
into  the  pleural  sac,  either  from  a  wound  in  the  lung  nr  fnnii  an 
injureti  vesesel  in  the  chest^wall,  hftinothorax  will  lie  produced, 
indicate*!  by  the  presence  of  flatness  over  the  lower  |xirt  uf  the 
chest  with  absence  <>f  fremitus  and  of  the  normal  respirat<>ry 
sounds.  If  the  bleeding  is  considerable,  it  may  till  the  greater 
part  of  the  pleural  sac  and  give  rise  to  all  the  signs  and  syniptouis 
of  concealeti  hemorrhage.  Subcutaueous  emphysema  is  a  freijuent 
symptom  of  wouutls  of  the  chest.  Non*penel rating  wounds  of 
the  chest- wail  present  no  special  fesitures. 

Treatment.*— If  there  is  rea^^on  to  believe  that  a  j>enetrating 
wound  in  the  che*t  is  free  from  infection,  and  there  Is  no  evidence 
of  an  alarm iug  hemorrhage,  the  treatment  should  be  by  re^t,  the 
application  of  a  chest-binder,  antl  an  antiseptic  dresi>ing  t*!  the 
exteruid  wound.  Probing  the  wiiund  is  dangemus,  and,  as  a  rule, 
furnishes  no  valualde  information.  Air  in  the  pleural  cavity  is 
f|ujckly  absorlW  if  the  wound  of  entrance  is  sealetl.  Free  bh»od 
in  the  pleural  cavity  quickly  clots,  and  if  sterile  absorbs  readily. 
The  presence  of  blfi»»d  and  air  from  an  rj-Urntit  wound  in  the 
pleural  cavity  usmdly  results  in  infection  and  empyeina.  BliMid 
in  the  pleural  cavity  with  air  from  a  wound  in  the  innfj  without 
external  ontaminatiou  genendly  remains  sterile,  and  eventually  is 
absorbed.  If  there  «  reason  to  Ix^lieve  that  a  jK'netr.iting  wound 
of  the  chest  is  infected,  it  should  Ix'  explored,  enlarge*!  if  neces- 
sary, all  hemorrhage  arrestetl,  any  foreign  ImmIv  reniovetl,  an<l  the 
pleural  caWty  drained  with  gauze  or  nibber  tul»e. 

Iti  the  presence  of  a  progressively  increasing  hiemothorax,  the 
wound  into  the  pleural  cjivity  should  be  enlarge*!  by  the  removal 
of  one  or  more  rib  >*-gm<'nts,  the  clots  remove*!,  the  sfiurce  of  the 
hemorrhage  locat^^l  and  treate<!  if  possible  by  ligation  or  the 
suture-ligature.  If  this  is  imj)ossii>le,  gauze  packing  may  be  em- 
ployed with  pressure  at  or  near  the  bleeding  point. 

Abscess  of  the  Cliest-waH. 

Abscesses  of  the  chest-wall  differ  in  no  way  fmm  ahnogOMS  in 
ether  parts  of  the  bo<ly,  excepting  those  whicli  o<rur  under  the 
pectoral  muscle  and  those  which  occur  in  the  axilla. 

Subpectoral  abscess  results  from  a  cellulitis  l>eneath  the  pec* 
tfiml  musiilcs,  which  may  arise  from  a  neighboring  wound,  from 
lymphatic  infection,  from  disease  of  the  bone,   or  as  a  j>art  of 
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some  general  septic  disease.  The  F}'inptom.s  niay  be  misleading 
at  first,  but  localized  pain  is  generally  present,  and  i?;  greatly  in- 
creased on  attempting  to  raise  the  arm  above  the  head.  Fluc- 
tuation is  often  obscured  by  the  overh-ing  muscle.  The  treat- 
ment should  be  In*  free  incisions  and  drainage. 

AxiUary  abscess  is  generally  the  r«.-sult  of  infection  of  the 
axillar\'  lymph-ntjdes.  The  suppuration  may  be  extensive  and 
burnjw  deeply  in  tlie  axilla  around  the  gre-at  vessels  and  nerve- 
trunks.  The  treatment  should  consist  in  freely  opening  the  axilla, 
with  removal  of  the  pus  and  diseiL«jed  glands.  This  can  only  l>e 
aceoniplislietl  by  a  genenais  incision,  a  gtMnl  lights  and  ani}>le  re- 
traction of  the  wound  edges.  The  knife  >huulil  bi^  >jmringly  uhlhI, 
and  after  the  first  incision  is  made  removid  of  the  diseasi^nl  glands 
nmy  he  accomplished  lun^t-ly  by  the  fmger  or  blunt  dissectiou. 

Osteomjelitis  of  the  Bibs. 

Osteomyelitis  of  the  ribs  or  sternum  may  occur,  and  give  rise 
to  abscesses  with  nK>re  or  less  extensive  necrosis  of  the  bones. 
Acute  septic  osteomyelitis  is  nircr  than  the  typhoid,  syphilitic,  or 
tuU'rouluus  variety.  The  tn?atment  is  the  same  as  in  other  situ- 
ations. 

Tumors  of  the  Chest-wall. 

Lipomata  may  riccur  on  any  part  (>f  the  chest-wall,  but  are 
more  fretjucnt  <ni  the  back  and  in  the  axilla. 

Fibroma  and  fibroma  moUuscum  are  oecjisionally  ]vreseut ;  the 
fornn-r  Is  fnuud  more  frequently  in  the  axilla  and  under  the  pec- 
tond  muscle,  the  lutter  in  the  skin  and  sabcutauetms  tissues  near 
the  r*M>t  of  the  neck. 

Osteoma  or  chondroma  may  arise  from  bone  or  costal  cartilages. 

Sarcoma  may  grow  from  the  sternum  i>r  ribs,  or  may  arise  from 
within  tlie  thorax,  ero<lo  the  wail,  and  ap[X'ar  on  the  surlace  as  a 
fuiigjiting  ma.-s. 

Carcinoma  is  rare  on  the  chest-\vall  except  as  a  secondary 
depvsit. 

In  the  treatment  of  tumors  of  the  chest-wall  tlie  stune  rules 
shouKl  be  followed  as  in  the  treatment  of  tumors  elsewhere. 

Hydrothorax. 

Hydrothorax  is  an  effusion  of  senim  into  the  pli'ural  sac.  This 
aflectifin  is  eausttl  by  ]>leuritis  ur  pneumonia,  by  w<iunds  of  the 
pleura  or  lung,  by  foreign  b<"Klies,  new  gnnvths,  or  by  ttilierculosis. 
It  occurs  also  as  a  bilatend  atleetion  in  chronic  renal  or  cardiac 
disease  and  in  general  se|>sis. 
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The  symiitonis  are  a  gradually  increasing  shortness  of  breath  on 
exertion,  and  cough.  The  signs  are  a  diminished  area  of  reso- 
nance and  respiratoiy  murmur,  flatness,  absence  of  fremitus,  and 
jegophony. 

The  treatment  should  coasist  in  the  administration  of  cathartics 
and  diuretics.  Removal  of  the  fluid  by  aspiration  is  to  be  recom- 
mended if  absorption  is  slow  or  fails  to  occur. 


Empyema. 

Empyema  is  a  collection  of  pus  in  the  pleural  sac.  This  occurs 
as  a  result  of  infection  of  a  pre-existing  pleuritic  effusion,  or  may 
arise  immediately  iis  a  result  of  a  i)enetrating  wound  of  the  thorax, 
or  from  rupture  into  the  pleura  of  an  abscess  of  the  lung,  chest- 
wall,  liver,  or  subphrenic  region.  It  may  arise  also  from  lym- 
phiitic  extension  from  an  abdominal  focus.  In  certain  cases  the 
process  is  distinctly  localized,  and  is  shut  off^  fn»m  the  general 
pleural  cavity  by  adhesions.  In  other  rare  instances  such  a  col- 
lection of  pus  may  he  situated  between  the  lobes.  This  variety 
cannot  be  diff^erentiatecl  from  abscess  in  the  lung-tb«sue. 

The  symptoms  are  pain,  fever,  chills,  sweats,  cough,  and  dysp- 
nreii.  The  signs  are  the  same  as  those  of  hydrothorax,  with  the 
ad<lition  of  the  presence  of  a  high  leucocytosis. 

The  treatment  of  empyema  is  by  establishing  free  drainage  of 
the  pleural  cavity. 

Abscess  of  the  Lung. 

This  condition  is  comi^ratively  rare.  It  occurs  as  a  sequel  of 
lolxir  pneumonia,  in  which  case  the  abscess  is  generally  single ;  as 
a  result  of  septic  bmnchopneumonia,  in  whicli  ca^e  the  abscesses 
nuiy  l>e  numerous  and  scsittered  thn)ughout  lx)th  lungs ;  as  a  result 
of  tuberculosis,  foreign  botlv,  bronchiectasis,  or  pyiemia.  It  has 
recently  iH'cn  shown  that  the  pneumonias  due  to  influenza  are 
more  frequently  complicated  with  abscess  of  the  lung  than  the 
onlinan'  variety. 

The  symptoms  of  abscess  of  the  lung  are  often  obscure.  If,  fol- 
lowing a  lolwr  pneumonia,  n'solution  is  delaye<l  and  the  pulse  and 
temperature  remain  high,  chills,  sweats,  and  progressive  asthenia 
develop,  al)sci'ss  is  to  Ix'  susiH*cted.  The  signs  are  those  of  a 
limited  area  of  consolidatitm.  An  x-ray  examination  may  show  a 
faint  shadow  in  the  r<*gion  of  the  abscess. 

Exploraton'  aspiration  is  often  necessar\'  to  establish  the  diag- 
nosis. 
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If  the  al>8oess  breaks  iiit<t  oue  of  tlie  hvimchi,  there  will  Ijc 
aliiiinhmt  «'XjHrt()rjnifiii  of  excowliii^ly  foul-siiu-lliiiii^  jms. 

Tlie  treatment  of  ahr^ress  itf  i\w  limg  i*  by  mi*i.>*ion  and  (h'ain- 
age.  A  rib  is  resefteil  ttvin-  the  rt^ioii  of  the  ahtacess  atnl  the 
parvetiil  kver  of  the  ])k'uni  iiu'istxL  If  adhe?^i<iiis  unite  the  imrietal 
aiul  visroral  hiyers  i*f  the  pleura,  a  tiirw-tiir  ni;iy  be  p'litly  intro- 
cUrhsI  itito  the  lung,  and  whi-n  jius  is  r«iebfii  tlie  ojiening  may  be 
enhirge<l  In'  passing  a  elusetl  pair  of  dre^j^ing-fnrcepH  along  the 
gRMJve  <jf  the  (lireetor  and  withdrawing  thtni  partly  ojK'ned.  The 
finger  may  then  be  jKis-sed  into  the  wound  and  the  cjivtty  e^\plured. 
A  draiiiuge-lulie  .sltoiild  be  iutHKluetHJ  an<l  fiUjip>rted  by  gauze 
piieking.  A  hwivv  gaiizi"  anil  eottfm  dressing  should  be  applied 
and  the  wonini  tlres.^ed  a.s  infrtMpiently  as  ptijJtiiblc. 

If  there  i.s  no  adhesiou  between  the  hiyerj*  of  the  pleura  and 
the  symptom!*  are  not  urgent,  gauze  jKieking  rtf  the  woinid  for 
fi>rty-eight  honrf?  will  ressult  in  adhesions  turmiug  around  the  out- 
side of  the  paekiug,  leaving  a  space  thnuigh  which  the  abscess 
may  sidiseipieutly  be  ojH'ned  as  above.  If  the  symptoms  do  not 
warnuit  such  tk-lay,  the  pus  shoidd  be  evacuated  at  once  and  pro- 
vision made  for  drainage  of  the  pleural  cavity,  which  is  sure  to 
l>eeouie  infeeted. 

The  prognosis  in  abseess  of  the  lung  is  always  grave.  Single 
abscesses  treatetl  in  the  manner  just  deseril)eil  frequently  recover. 
In  aises  of  nndtiple  absces.seii  of  meta^staiic  origin  surgieid  pro- 
cedures are  contmindiejited. 

Gangrene  of  the  Lung. 

Gangrene  of  the  limg  nuiy  follow  influenza,  pneumonia  (espe- 
cially iu  debilitated  subjects),  or  may  result  from  an  infected 
wound. 

The  symptoms  are  those  of  abscess,  with  grave  toxaemia  and  the 
expectoration  of  offensive  gangrenous  masses  containing  elastic 
fibres. 

The  treatment  is  tlie  same  as  for  limg  abscess. 

Eisenilrath  reports  28  eases  of  ojjeration  f<>r  acute  gangrene  of 
the  lung,  with  20  recoveries. 

Gummatous  Infiltration  of  the  Limgf. 

Gummatous  infiltration  of  tlie  lung  occurs  as  a  late  lesion  of 
syphilis.  The  symptoms  are  by  no  means  characteristic.  The 
gummata  may  break  down  and  form  cavities  similar  to  those  due 
to  tulM'tv-idosis,  the  ditiiTenee  being  that  the  fitrmcr  are  often 
greatly  improved  by  autisyphilitic  treatment. 
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Malignant  Tnmors  of  the  Lung. 

Primary  carcinoma  or  sarcoma  of  the  lung  is  exeeediugly 
rare.  Secondary  carcinoma  and  sarcoma  are  comparatively 
common,  and  are  due  to  metastatic  depo^^its  carrietl  to  the  lung 
by  the  hUxxl-current  or  by  direct  extension  from  the  mediastinal 
stnictures  or  from  the  chest-wall.  They  are  recognized  by  the 
presence  of  cough,  by  rapidly  advancing  areas  of  consolidation, 
pleuritic  effusion,  and  general  cachexia.     Treatment  is  useless. 

Endothelioma  of  the  Plenra. 

Endothelioma  of  the  pleura  is  an  exceedingly  rare  disease.  It 
develops  slowly  and  involves  large  areas  of  the  pleura,  giving  rise 
to  compression  of  the  lung  and  other  s\Tnptoms  suggesting  chronic 
pleurisy  with  eff'usion.  The  disease  may  exist  for  several  years 
without  producing  much  impairment  of  the  general  health.  The 
diagnosis  can  only  be  established  by  the  exploratory*  needle  and  an 
a;-ray  examination. 

Tnmors  of  the  Mediastinum. 

Lipomata,  fibromata,  benign  enlargements  of  the  lymph-nodes, 
and  tumors  of  the  thymus  and  thyroid  glands,  may  occur  in  the 
mediastinum  ;  also  dermoids  and  aneurism  of  the  aorta  or  pulmo- 
nary arteries.  Carcinoma  may  secondarily  involve  the  lymph- 
n«xles  or  occur  primiirily  in  the  oesophagus.  Lymphosarcoma  is 
perhaps  the  most  tmiueiit  primary  malignant  tumor  of  this  region. 

The  symptoms  of  mediastinal  tumor  are  mainly  those  of  press- 
ure on  adjacent  structures.  In  lymphosiircoma,  which  is  an  ex- 
ceedingly rapid-growing  and  malignant  ne<iplasni,  there  may  be 
<lyspnoea,  <lysphagia,  cyanosis  of  the  face  and  neck,  and  a  uni- 
lateral or  bilateral  a?<lema  of  the  chest  fn»m  pressure  on  the  azygos 
veins. 

OPERATIONS  ON  THE  THORAX. 

Thoracotomy. 

Thoracotomy,  or  creating  an  opening  through  the  chest- wall 
with  a  view  to  draining  the  pleural  ciivity,  may  l>e  acctimplished 
by  an  incision  l>etween  the  rii>s,  or  a  portion  of  one  or  more  ribs 
may  he  reswted.  The  latter  plan  is  the  one  generally  adopted 
when  the  object  is  to  evacuate  and  j>ernianent]y  <lrain  an  emj)yema. 
In  an  encysto<l  empyema  the  opening  should  l>e  estiblished  over 
the  lowest  part  of  the  collection  ;  in  an  onlinar}'  empyema  the  in- 
cision should  be  i)etween  the  seventh  and  tenth  ribs,  depending 
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upon  the  amount  of  flaid  and  the  puhilion  of  the  diaphragm. 
A  innnt  i^bould  be  selected  jo^t  postctior  to  the  midaxillar)'  line, 
and  an  inckion  made  midway  between  two  ribs,  dividing  the 
tiflgae»  down  to  the  pleura,  which  may  be  opened  with  a  knife  or 
bj  paocture  with  a  director  and  c>ub?e()aent  dilatation.  If  a  {Mir- 
tKm  of  a  rib  U  to  Ije  ^e:^ected,  the  incl<^iin»n  should  be  made 
directly  over  the  booe  and  carried  through  the  periosteum.  The 
6t«ft  parted  are  to  be  ecraped  from  the  Ume  by  a  raspotnn-  or  peri- 
offteum  elevat<»r,  care  being  taken  to  keep  close  to  the  bone  in 
order  to  remove  the  perioiFteam  completely  from  its  posterior  and 
inferior  aj?|ject.  Thi:?  ]>reveots  wounding  the  intercostal  ves^eU. 
When  the  bone  i*  cleared,  it  is  cut  by  bone-forceps  or  a  Gigli  saw, 
and  a  piece  from  «»ne  to  three  inche!!i  in  length  removed.  After 
all  hemorrhage  is  arrested  the  opening  into  the  pleural  sac  may  1h? 
made  a^  above  descrilKKl  and  tlie  pus;  evacuate*].  Two  drain:igr»- 
tubes*  tie<J  together  should  then  be  intniducwl,  or  the  double- 
flanged  rublx?r  drainage-tul>e  suggested  by  Wile>on.  If  ordinary- 
tubes  are  tidied,  they  should  be  introtlocod  only  far  enough  t«i 
insure  drainage,  ai*  long  tube^  pa.ssed  into  the  oi>5todiaphragmatic 
sinii^  are  a  N>urce  of  irritation,  and  not  infret|uently  causae  deep, 
f-lowly  healing  sinuses.  The  pleural  cavity  8h«»uld  not  In*  irri- 
gated except  Ui  effect  removal  of  large  masses  of  fibrin.  A  large 
al>MjrlM*nt  dressing  should  be  applit^l  and  the  dressings  changed 
rmly  when  saturated  with  the  discharge. 

In  the  nuijority  of  instaiuvs  this  o|»eratiou  is  |vrfomn?<l  lx*st 
under  general  aiiiesthe^ia.  Local  ansesthesia  siu»ul*l  l)e  employed 
if  the  respiration  is  seriously  ombirrassixl  or  the  omdition  of  the 
patient  does  not  permit  the  use  of  ether  or  chloroform. 


Thoracoplasty. 

Thoracoplasty  consists  in  a  resection  of  several  ribs  to  enable 

the  rigid  chest-wall  to  colliipse  ujv«n  a  eoiitniet<Hl  hing.  and  thus  to 
oltlitenite  a  siipptirutiiig  detul  sjwiee.  It  is  indieatiil  in  itM  em- 
|iyemas  which  will  not  heal,  Estlander  rcciimniouds  removal  of 
portlfins  of  s<'Voral  ribs  aeeonlitig  to  tlie  size  aiwl  shape  of  the  un- 
derlying cavity,  btit  without  distiirl>ing  the  thi4'ketUHl  jtjiirietal 
ph'ur.i.  Tliis  tuny  Im.'  a<-efvruplishe<l  by  niisiug  a  large  flap  of  skin 
and  muscle,  thereby  exi>osiug  lour  or  Jive  ribs  from  their  angles  to 
their  attiU'linients  to  the  costal  cartilage.  The  ribs  are  then  resected 
as  drserilxHl  alxjve  and  the  relaxe<l  4'hest-wall  presse<l  firmly  down 
ujiou  tlie  lung.  The  original  ojx'ning  int<i  the  jdeural  sac  wall 
sliould  Im-  eulargiHl,  atrd  iUv  cavity  euretttnl,  iujtH-tcd  with  hydro- 
gt*n  |>t^r(jxide,  and  irrigjited  with  sterile  salt  solution. 

S*•hede'^^  ojienition  consists  in  removing  not  only  the  ribs,  but 


OPERATIOSS  OS  THE  THORAX.  287 

also  the  thickened  parietal  pleura.  He  advij^es  a  large  U-shaped 
incLsion  beginning  near  the  junction  of  the  second  rib  and  costal 
cartilage,  extending  do^\'nward  and  backward  to  the  tenth  rib,  then 
upward  to  the  axillary  border  of  the  scapula.  The  skin  and  super- 
ficial muscles  are  se[iaratcd  from  the  chest-wall  and  drawn  upward, 
carn'ing  the  scapula  with  them.  The  ribs,  from  the  second  to  the 
lowest  limit  of  the  pleural  sac,  are  then  removed  with  heavy  bone- 
forceps  and  scissors,  and  with  them  the  intercostal  muscles  and 
thickened  pleura.  The  large  skin  and  muscle  flap  is  then  replaced, 
sutured,  and  pressed  firmly  against  the  collapsed  lung.  The  opera- 
tion is  a  dangerous  one,  and  should  not  be  attempted  unless  the 
surgeon  is  proWded  with  an  adequate  number  of  competent  assist- 
ants and  even'  facility  for  meeting  and  controlling  severe  hemor- 
rhage and  profound  shock. 

Osteoplastic  Resection  of  the  Chest-wall. 

This  operation  is  undertaken  for  exploraton*  purposes,  opera- 
tions on  the  heart  and  pericardium,  f<>r  the  removal  of  tumors  of 
the  lung  and  pleura,  for  the  removal  of  foreign  bodies  in  the 
bronchi  and  oesopliagus,  and  for  the  treatment  of  empyema  by  the 
Ftfwler  method. 

An  incision  is  made  {larallel  with  the  median  line  of  the  body, 
aivmt  one  inch  from  the  sternum,  exjKJsing  the  costal  cartilages  of 
four  or  five  ril)s.  Fr«>m  either  extremity  of  this  incision  two  othera 
are  made  outward  over  the  intercostal  s|>aces.  The  costal  carti- 
lages are  divided  with  bone-forceps,  the  intercostal  vessels  double 
ligate<l  and  cut,  the  incisions  carried  throngli  the  entire  chest-wall, 
and  the  rectangular  flap  raised  and  bent  outward,  breaking  the  ribs 
at  the  junction  of  the  flap  with  the  healthy  chest-wall.  When  the 
necessarv'  intrathoracic  procedures  have  l)een  carried  out,  the  flap 
is  returned  and  sutured  in  place  with  or  without  drainage.  A  simi- 
lar flap  may  be  miide  in  any  part  of  the  chest. 

Fowler's  (HK'ration  fljr  em]>vema  consists  in  ex])osing  the 
retracted  lunjr  throujrli  an  osteoplastic  o|K'ning  in  the  chest,  incis- 
ing the  thickened  layer  of  H^ceral  ])lenra,  stripping  it  from  the  sur- 
face of  the  lung,  and  removing  it  with  sciss<»rs.  In  children  this 
<»ften  results  in  imraedLnte  exjwnsion  of  the  lung,  often  to  a  degree 
which  nearly  fills  the  pleural  cavity.  In  adults  it  is  rarely  as 
siitisfactor)'.  It  should  be  advised  at  an  early  |)eri(Kl  lK?fore  inter- 
stitiid  changes  have  occurred  in  the  lung  to  prevent  its  expansion. 


CHAPTER    XVII. 

DISEASES  OF  THE  MAMMARY  GLAND. 

Acute  Mastitis. 

This  is  a  septic  inflaiumattou  i>f  the  jgrlamlular  and  are<tlar 
tissue  of  the  Umast,  It  may  <Kvur  in  t'itljcr  sex,  tmt  is  fur  mure 
common  in  women.  Altliough  aeutt.'  mastitis  may  ari:*e  from 
wounds  and  other  tmunuita,  and  from  infection  (t>n\eyed  from 
other  part."*  l>y  means  of  tlie  l>)tKHives8c^'l.s  or  lyniphaties,  in  the 
great  majority  of  instanees  the  <iiseiisc  ari.ses  in  nursing  Wi>men, 
and  is  due  to  inlection  of  the  milk-duets  from  an  inflamed  and 
fissured  nipple. 

The  flyinptoiiis  of  acute  mastitis  are  pain,  tenderness,  and  an 
inereased  sense  of  weight  and  lieat  in  tlie  hreast,  with  superficial 
rethiess  and  a^lema  of  the  skin.  On  pdpatiim  one  or  more  hartl, 
tender  lumps  may  he  felt  in  the  hreast ;  or  the  entire  glanrl  may, 
raR'Iy,  be  the  seat  of  a  massive  indunition.  Thert^  is  often  a  ehill 
at  the  iK'Ofinning  of  the  itif'eeti(tri,  with  ek»sation  <vf  tem|X'niture 
and  pulse-rate  and  a  general  feeling  of  malaise.  The  oceurrenee 
of  indurated  areas  in  the  hrea.Ht  id'  a  uursing  woman  without  fever 
or  other  evidences  of  eonstitutionrd  disturt)anee  is  fre<juently  ob- 
serve*], and  is  due  to  an  oversecrt'ti<»n  at'  milk  which  is  not  regu- 
larly removtHl  by  the  mirsing  infant.  In  these  vM^t^  massage,  hot 
applieatifms,  and  the  use  of  the  bre:ist-pump  will  canst*  tbe  in- 
durations to  di,siip[)«ir,  and  the  s<^'retion  soon  aeet>mniCKlates  itself 
to  the  neciis  of  the  chikl.  If,  however,  this  "caking  of  the 
brejist  "    is   negle<"te<i,  it  often  gives   ri.<e  U*  genuine  mastitis. 

Acute  septic  mastitis  may  in  some  instances  under  curly  ap- 
propriate treatment  subside,  the  individual  areas  gnidnally  dis- 
appear, and  the  breast- tissue  return  to  its  normal  cfiudition.  In 
mttst  cjises,  however,  the  dise^ise  progresses,  and  suppuration 
(K'curs  in  one  or  more  regions  in  the  gland.  If  the  snjijMinition 
is  sn|ierficial,  it  is  indicjited  hy  a  d(M^]>-rwl  or  purple  discidomtioii 
of  the  skin,  which  is  raised  and  (vresents  an  area  of  Hiftening  and 
fluetuatiou.  If  the  sup]niration  occurs  deep  in  the  tissue  of  the 
hreast,  these  sijriis  may  b*-  wanting.  The  prcs<*nce  of  pus  i.«  indi- 
r-ated  by  continued  pain,  fever,  cliills,  sweats,  a  leucocytosts,  and  a 
failure  of  the  indunition  to  subside  after  a  reasonable  time.  If 
the    suppuration    takes    plaw    Ixniejith    the    Ijreasl — .tuhmammar^ 
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abitcess — the  entire  gland  i:*  raised  as  if  on  a  water-bed  and  is 
abnormally  movable  on  the  chest-wall,  fluctuation  can  often  be 
detected  around  the  jjeriphen'  of  the  glaud^  and  occasionally  by 
placing  a  hand  on  either  side  of  the  breast  a  wave  of  fluid  may 
be  detected  beneath  the  gland. 

Treatment. — In  the  early  stages  hot  fomentations  applied 
every  three  or  four  minutes  for  half  an  hour,  three  or  four 
times  in  the  course  of  the  day,  vnth  rest  in  bed,  saline  cathar- 
tics, and  removal  of  the  breast  milk,  will  occasionally  cause  the 
symptoms  to  disappear.  If  the  disease  pn>gresses  and  suppu- 
ration occurs,  nursing  should  be  stopped  and  the  pus  evacuated 
early  by  free  incisions  radiating  fn)m  the  nipple  to  avoid  cutting 
the  large  milk-ducts.  Several  incisions  are  often  necessaiy,  and 
when  the  abscesses  are  deep  the  inter\'ening  tissue  should  be 
broken  down  by  the  finger,  the  cavitj'  freely  irrigated,  treated 
with  hydrogen  peroxide,  packed  with  sterile  gauze,  and  drained 
with  rubber  tube?.  If  the  suppuration  is  beneath  the  breast,  the 
incisions  should  be  made  aroimd  the  jieripher)-.  It  occasionally 
occurs  that  a  breast  may  be  so  completely  destroyed  by  suppura- 
tion and  the  resistance  of  the  individual  so  reduced  by  the  pro- 
longed toxsemia,  tliat  complete  removal  of  the  gland  is  necessaiy. 

Ghronic  Mastitis. 

Chronic  mastitis  occurs  in  two  forms,  one  following  an  acute 
attack  of  the  disease,  ami  one  arising  independently  of  infection. 

In  the  first  variety,  after  an  acute  or  subacute  mastitis  with  or 
without  suppuration,  more  or  less  extensive  areas  of  induration 
may  persist  for  years  after  dis;ippearauce  of  the  acute  symp- 
toms, sometimes  caibjing  neuralgia  and  |iain  fn>m  the  press- 
ure of  clothing.  Occasionally  the  pain  and  discomfort  in  these 
cases  are  extreme,  and  often  they  are  aggravated  at  the  menstrual 
epich. 

In  the  second  variety,  chronic  interstitial  mastfitisy  the  entire 
breast  may  be  affected  by  an  overgrowth  of  the  interstitial  fibrous 
tissue,  which  may,  by  its  contraction,  occlude  the  milk-ducts,  giv- 
ing rise  to  cysts,  single  or  multiple,  and  eventually  to  a  general 
atrophy  of  the  glandular  substance.  In  these  cases  the  breast 
feels  lumpy  on  pal|)ation,  and  numenms  indurated  arciis  are  pres- 
ent, usually  oblong  and  fusiform  in  shiipe,  running  from  the  |>eri[>h- 
er\'  towartl  the  nipple.  In  the  localized  form  a  single  hard 
nfMlule  may  be  felt,  r»r  several  nixlules  may  be  present  in  one  |>art 
of  the  gland,  the  remaining  portion  being  apparently  normal. 

This  condition  may  occur  in  young  unmarrie<l  women,  during 
the  childljearing  period,  and  esj)ecially  at  the  menopause.     It  is 
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rarely  accompanied  by  pain  or  other  symptoms,  and  is  generally 
discovered  by  accident.  In  neurotic  subjects  the  discovery  of  such 
a  condition  often  leads  to  grave  apprehension  an<l  other  neuras- 
thenic symptoms,  including  pain  and  a  sense  of  fulness  and  parfCvS- 
thesias. 

The  diagnosis  of  this  disease  is  often  of  the  greatest  impor- 
tance, on  account  of  its  close  resemblance  to  the  earliest  stages  of 
carcinoma.  The  chief  features  of  the  condition  are  the  presence 
of  one  or  more  dense  masses  of  induration  in  the  breast-tissue, 
which  are  not  sharply  circumscribed,  but  which  fade  out  gradually 
into  the  surrounding  healthy  gland-tissue.  They  are  movable,  are 
not  attached  to  the  skin  or  pectoral  muscle,  their  growth  is  ex- 
ceedingly slow,  and  they  are  not  associated  with  enlargement  of 
tlie  axillary  lymph-nodes. 

If  unmolested,  chronic  mastitis  may  lead  to  atrophy  of  the  gland 
or  a  condition  of  general  cystic  degeneration.  There  is  also  evi- 
dence to  warrant  the  belief  that  chronic  mastitis  favors  the  subse- 
quent development  of  malignant  disease  in  a  breast. 

Treatment. — In  all  cases  in  which  doubt  exists  regarding  the 
nature  of  a  hard  nodule  in  tlie  breast  it  should  be  removed  and 
subjected  to  microscopic  examination.  In  women  at  or  near  the 
menopause  chronic  mastitis  should  be  treated  surgically,  either  by 
removal  of  an  isolated  nodule  or  by  removal  of  the  entire  gland 
when  it  is  the  seat  of  the  diffuse  form  of  the  disease. 

Syphilitic  Lesions  of  the  Breast. 

An  initial  lesion  may  occur  on  the  nipj)le  of  a  woman  nursing 
a  syphilitic  child  not  her  own.  As  in  other  situations,  the  disease 
appears  as  an  indolent  indurated  ulcer  with  marked  axillary 
gland  enlargement.  Mucous  patches,  mucous  tubercles,  and  con- 
dylomata may  also  occur  in  the  secondary  stage  of  the  disease, 
about  the  nipple  or  the  areola,  and  ui)on  the  raw  surfaces  of  pen- 
dulous breasts.  Gumma ta  are  comparatively  rare.  AVhen  they 
occur  in  the  gland-tissue  they  must  l)e  distinguisheil  from  new 
growths.  This  is  generally  easy  by  recognizing  the  peculiar 
elastic  consistence  of  the  tumor,  by  the  history  and  the  presence 
of  other  evidences  of  the  disease,  and  by  it«  rapid  disappearance 
under  appropriate  treatment. 

Tuberculosis  of  the  Breast. 

Tuberculosis  of  the  breast  may  occur  as  a  cutaneous  lesion — 
lup^is — ^which  has  already  been  described,  or  as  a  localized  or 
diffiise  tuberculous  inflammation  of  the  gland.     In  the  localized 
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form  tht'iX'  niay  be  a  sing^le  ^hnvly  gnnving  Imnl  tumor  with 
enlargement  ot'  the  axillurv  Kni»|)h-n«Kle5<.  The  tumor  is  not 
shaqjly  cireumserilKHl  uiul  the  tlis^'U-M.'  may  he  mistaken  for  carci- 
noma. The  tumor  i:^  ma«le  U|>  of  a  mas.-'  »»f  iiKiiiratefl  itii^amma- 
ton'  tissiiits  in  tlie  ceulit*  of  which  i.-  a  softeiitMl  area  oimtaiD- 
ing  car4e<.»ii»  material  or  pus.  Eiihirgeti  lympli-elianuels  may  l^e 
trattil  from  tlie  tumor  to  the  axillary  mKie!?»  many  of  whieh  may 
l>e  enUirge*]  ami  cheesy.  Iti  tht."  ililfuse  torm  nf  the  dissi^ase,  which 
is  usually  sei'omljirv  to  tuljereulosis  elsewhere,  the  entire  gland 
may  be  KIIchI  with  •.•a.si»atinj»^  h<k1ii]«.-s,  wljich  later  bn-ak  dfiwu  and 
discharge  u|>oii  the  surface,  leaving  sinuses  and  the  ctiaraeteristic 
cutaneous  lesions. 

The  treatment  of  tulKTculous  lesir»ns  «jf  the  lireast  is  liy  ettni- 
plete  excision  of  the  di>e;ised  area,  with  the  lyniph-ehauuels  and 
ntnles.  This  not  itifnH|Uently  demiintls  ampiitadou  of  the  gland 
and  a  careful  disseeticm  of  the  axilla.  Ineisiou,  with  curetting, 
and  jwicking  with  iiMlttform  gimzt^  has  been  reeommcudcii,  but  Is 
UQcertam  in  it:»  results. 
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Paget 's  Disease  of  the  Nipple. 

Paget's  disease  is  an  obstinate  form  of  dermatitis  of  the  nipple 
and  areola,  «x?curring  geuendly  in  wrimen  alM>ut  the  menop{tuse» 
and  is  frequently  tV>ll*)we<l  by  c])ithellioma  and  thict  cancer.  The 
di8ease  is  rare.  It  ij*i  charaiterizetl  by  a  su|)erfieial  area  of  erosion 
of  the  skin,  which  is  n»<i  and  tender.  It  l>ogins  on  the  nipple  or 
the  areda,  and  rajiy  extend  for  a  variable  distance*  in  the  skin 
I'overing  the  glaml.  It  resembles  eczema  i«i  ap|iearance.  There 
is  a  small  amount  of  secretion,  which  dries  and  forms  scabs  or 
crusts.  There  is  often  a  buniing  or  itching  sensation.  It  dif- 
fers fn>m  simple  eczema  in  that  its  borders  are  more  sharply  de- 
fineil  and  often  slightly  raisi'd»  and  that  it  is  not  relicvi-*l  by  the 
ordinar}'  methods  of  treating  eczema.  It  has  recently  lx>en  shown 
that  the  dif<ease  is  assficiate<l  with  the  pix^senee  of  p>oros|K'rms. 

The  treatment  of  this  condition  when  the  diagnosis  is  established 
should  be  complete  removal  of  the  gland. 


TUMORS  OF  THE  BREAST. 

The  female  breast  is  fre«juently  the  seat  of  tumor.  It  has  been 
es<tiraate<l  that  one-fifth  of  all  tumorSj  both  innoct^nt  and  malignant, 
occur  in  the  breast.  While  innocent  tumors  ix-cur  with  a  fair 
degree  of  frequency  in  the  breast,  the  numlier  of  malignant 
growths  in  this  gland  is  so  great  that  the  pn>p<irti<m  of  the  latter 
is  three  to  one  of  the  former.     As  u  general  rule,  it  amy  be  stated 
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that  the  innocent  tumors  develop  early  in  life,  the  malignant  at  a 
later  period ;  to  this,  however,  there  are  many  exceptions,  as 
cancer  has  frequently  been  observed  between  the  ages  of  twenty 
and  thirty,  and  sarcoma  and  adenoma  may  occur  at  any  age. 

Tumors  of  the  breast  may  be  divided  into  three  chief  groups, 
the  adenomatUy  the  carcinornaiaf  and  the  sarcomata.  Other  varie- 
ties are  exceedingly  rare.  Li]K>mata,  angiomata,  myxomata, 
lymphatic  and  hydatid  cysts  have  been  reported. 

Adenoma. 

Adenoma  is  a  tumor  comjx)sed  of  a  mass  of  glandular  tissue 
surrounded  by  a  fibrous  capsule.  Adenomata  may  occur  as  single 
or  multiple  tumors  in  one  or  both  breasts.  They  are  rounded  in 
shape,  hard  and  elastic  to  the  touch,  are  freely  movable,  do  not 
become  adherent  to  the  skin  or  muscle,  are  not  accompanied  by 
enlargement  of  the  axillary  lyniph-nodes,  and  show  no  tendency 
to  recur  after  complete  removal.  These  tumors  var\'  in  size  from 
that  of  a  hazelnut  to  that  of  an  orange,  or  even  larger.  They 
occur  in  the  majority  of  instances  during  the  menstrual  life  of  the 
individual.  They  are  rare  after  fifty,  and  have  not  been  reported 
before  the  thirteenth  year  of  life.  In  the  majority  of  adenomata 
there  is  an  overgrowth  of  connective  tissue,  and  to  these  tumors 
the  term  fibro-adeiwvm  has  been  applied.  AVhen  the  epithelial 
elements  are  active,  fluid  may  be  secreted  in  one  or  more  of  the 
glandular  acini  and  cysts  are  formed.  To  describe  this  variety 
the  term  cysto-adnwvia  or  adenoceie  has  been  employed.  In 
the  cystic  s|)aees  thus  formed  pa])illomatous  masses  are  occasion- 
ally found,  giving  rise  to  a  condition  often  described  as  intracaiia- 
lieular  fibroma.  Occasionally  one  portion  of  a  tumor  may  l)e  dis- 
tinctly fibrous  and  another  glandular  and  (cystic.  These  tumors 
are  often  spoken  of  i\s  fihroci/itfo-<i(h'uom(ita. 

Adenomata,  as  a  rule,  produce  no  symptoms  ;  they  are  gen- 
erally discovered  by  accident,  and  their  growth  is  exceedingly 
slow.  There  is  positive  evidence  to  show  that  in  ecrfciin  rare  cases 
these  tumors,  after  remaining  for  a  long  jwriinl  of  time  as  station- 
ary or  slowly  developing  innocent  growths,  may  suddenly  change 
their  character,  grow  rajiidly,  and  bwome  converttnl  into  malignant 
neoplasms.  Three  such  examples  have  come  under  the  author's 
observation  during  the  past  year. 

Diagnosis. — Adenomatous  tumors  are  to  be  distinguished  from 
cjircinomata  by  the  fact  that  they  are  of  sl«»w  growth,  are  tlistinetly 
circumscribed,  arc  freely  movable,  and  not  adiierent  to  the  skin  or 
muscle,  are  not  accom})ani(Hl  by  rctniction  of  the  nipple  or  axiUarv 
involvement ;  from  the  sarcomata,  by  tlieir  slow  growth  and  com- 
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paratively  smay  size,  and  by  the  fact  that  they  are  frequently  mul- 
tiple ;  from  chrr»mc  interstitial  mastitis,  by  their  round  shape,  their 
dLitinctly  circuiiLsoribed  l>ortlers,  and  bv  evidences  of  encapsulation. 
Treatment. — On  account  of  the  iMK«isibility  of  the?^  tumors 
becoming  converted  into  malignant  gn>\vths,  their  removal  j^hoold 
be  advised  in  all  Gises*.  A*  a  nde,  this  is  accom[)!ished  be.st  by 
an  incision  radiating  from  tlie  nipple  or  around  the  periphery*  of 
the  gland.  The  tumor  when  exp«i;*ed  is  easily  enucieattnl.  In 
certain  cases  when  multiple  tumors  exi.-t  or  when  there  L?  extensive 
cvfitic  disease  removal  of  the  entire  gland  is  advisable. 

Sarcoma. 

Sarcoma  is  a  comparatively  ntre  disease  of  the  breast.  It 
occurs  in  two  forms,  the  round-cill,  nipidly  growing  variety, 
which  infiltrates  the  breast-tL^sue,  and  the  :^pindle-  or  mixed-cell 
tumor,  which  growj?  more  slowly  and  is  generally  enaipsulated. 
The  former  is  exoee<lingly  malignant,  «>ften  involves  the  axiilarj' 
lymph-nodes,  and  is  disseminated  by  the  bhW-current ;  the  latter 
Is  less  malignant,  is  often  cured  by  early  and  complete  removal, 
and  \**as  formerly  described  under  the  term  *'  recurrent  librtid 
tumor  of  the  breast," 

Sarcoma  generally  arises  from  the  connective  tissue  of  the  gland, 
and  in  its  growth  i»ften  includes!  portions  of  the  glandular  sub- 
stance, which  may  later  develop  into  cysts,  forming  the  type  known 
as  cydoaarcoma.  Secondary  myxomatous  changes  may  rarely  occur 
in  a  sarooma.  When  this  occurs  the  tumor  is  spoken  of  as  a 
fMfXo$arcomn.  Cartilage  is  occa-siomilly  fount!  in  these  growths,  as 
in  tiioseof  the  parotid  gland,  giving  rise  to  the  term  rkondrosareoma. 

Breast  sarcoma  occurs,  as  a  rule,  in  individuals  under  thirty 
yean  of  age.  It**  growth  is,  in  the  early  stages,  painless,  but  in 
the  caae  of  the  round-cell  variety  exceedingly  rapid.  Nursing 
seems  to  exert  a  stimulating  influence  n\tor\  the  growth  of  brea^st 
sarcomata,  as  tliey  progress  ^nth  great  rapidity  during  lactation. 

The  diagnosis  of  sarooma  of  the  breast  is  by  no  means  always 
an  easy  matter,  and  in  certain  cases  impossible  before  a  microscopic 
examination  is  made  of  the  tissue.  The  chief  clinical  points 
arc  its  rapid  growth,  the  age  of  the  i)atient^  and  the  late  involve- 
ment of  the  hnnph-nodes.  The  encapsulated  fibrosarcomata  resem- 
ble the  tibro-adenomata  in  being  sharply  ciroumscril)ed  tumors,  and 
occasionally  cystic ;  they  diifer,  liowever,  in  that  they  grow  much 
faster,  attain  a  large  size,  and  are  always  single.  The  r^iuntl-cvU 
infiltrating  sarcomata  may  ch«ely  resemble  the  rapid  and  cellular 
carcinomata  (see  Frontispiece).  Absence  of  enlargement  of  die 
lymph-nodes  would  favor  the  diagnosis  of  sarooma ;  if  these  are 
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CarctDonu  »  by  iSir  tbc  ccimmork?st  ilisease  of  tbe  female  brea^. 
It  19  fiir  more  freqnentlj  eDc«>aotered  than  sarconw,  tbe  prDportk>ii 
betogsbnot  12  to  1.  If  we  exciode  tbe  otniie^  oerttinly  do  oipui 
in  t&  female  body  ki  as  freqnentlT  die  seal  of  canccyiNK  disease  as 

the  hrfOMt.  The  di^ieafle  may  rarely  occur  in  the  male  brea^. 
Rpjrarrlinjr  the  a^f  at  which  it  developri,  it  may  lye  stated  in  g«i- 
eral  fhaf  it  is  a  disea-e  of  late  middle  life,  the  greatest  nmiiber  of 
{fifien  fj>cctimnp  in  individual?*  between  forty  and  lifH-  years  of  age. 
It,  how^'Vir,  may  fxtur  at  any  j'arlier  peri**!,  and  several  instances 
are  on  reoord  <tf  the  di.Ht<L«e  in  women  between  twenty  and  thirty, 
Thf  infliicTU'c  of  the  mamMl  state,  pregnancy,  and  lactation  is 
apparentfy  iinim}iortant.  HenfJity  plays  a  certiiin  part  in  the 
et}rtl(»j»A',  iirifl  fh«Ti'  f«  ample  evidem-e  to  demonstrate  that  ci^ntapion 
may  fw-  an  im|M»rtnnf  iw-Urr.  Th«'  lii.-^turv  ufa  blow  or  other  traimia 
U  tn'wUwWu^^  n^  lew  women  reach  the  cancer  age  without  suflering 
wtic'h  frijiinr-w.  Irritation  of  the  gland,  pro«]nce*l  by  the  presence 
ofotlMT  n<-\v  growths  or  of  a  ctirotiir  mastitis,  is  thought  liy  many 
ohwrvrrn  to  favor  d^-vridptncnt  of  tliis  disease. 

Cfircinomrt  r>f  the  breast  may  arise  from  the  glandular  elements 
or  fr»>in  the  mllk-dnctj*.  Tlie  fiirmer  is  called  ttcmou/i  cancer;  the 
latter,  tlurf  <'niicer.  Acinous  e'ancer,  which  is  by  far  the  commoner 
variety,  ot'«'Of<  in  t\v<i  forms:  the  hard  fibmus  nircinoma  i>T  sfir~ 
rhuH,  and  the  s(>ft  c<'nnfar  variety  or  cuetyhtimd  cancer. 


PLATE  V. 


Neglected  Carcinoma  of  Breast. 
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involved,  the  diagnosis  must  rest  in  doubt  until  the  tissue  can  be 

examiue*!  niicr<isi<xtpically. 

Treatment.— Early  and  complete  removal  i?*  the  only  rational 
treatment  *if  thi?^  dif^ease.  In  the  .^Unvly  ijrowing  filirosareomata 
the  entirt*  lireaj<t  and  axillary^  glands  should  lie  ivnHtved  ;  in  ilie 
more  ra|>idly  growing  diffuse  sartHimata  die  e<iniplete  Halstetl 
operation  should  be  |iertbrnieti.  Thi'se  nieat^nres,  if  earried  out  at 
an  early  [HTiod  of  the  disiiise,  will  often  brinp;  about  a  radieid 
cure ;  and  it  should  be  remenibertHl,  moreover,  that  a  lt»cal  return 
ol'  the  growth  may  often  be  j^ner  ess  fully  treatetl  l>y  surirical  means 
even  after  three  or  four  recurreneey.  In  the  rapidly  growing 
round-cell  variety  the  prognotijjs  is  always  grave,  as  dissemination 
of  the  disease  by  the  bhxxl-eurrent  (>ceurs  at  an  ejirly  ]KTitMl,  and 
f>|ierations  which  are  at  all  delayed  are  apt  to  give  but  tem|KiraPi- 
relief. 

In  inoperable  sarcomata  of  the  brejist  and  in  extensive  iTcnr- 
rences  the  x-rays  offer  a  chance  of  improvement,  arrest  of  the 
growth,  or  radicid  cure.  The  use  of  erjsijwlas  toxin  in  these 
cases  has  been  followed  bv  success  in  a  few  instances. 


Carcinoma. 

Cannnoma  is  by  far  the  comimmest  disease  of  the  female  breast. 
It  is  far  more  frequently  eneountereil  tlian  sireoma,  the  [nvtportion 
iK'ing  alxMit  12  to  1.  If  we  cxeludr  the  ntenis,  certainly  no  ni^an 
in  the  female  IhmIv  is  as  tm|nently  the  seat  of  fanei'i'ou>  disease  as 
the  lm»asl.  The  disciise  may  rarely  occur  in  the  male  breast. 
Reganling  the  age  at  which  it  devehtps,  it  may  be  stated  in  gen- 
end  that  it  is  a  disease  of  late  middle  life,  the  greatest  innnfM'r  of 
cases  tK-enrring  in  individuals  between  forty  antl  iifty  years  of  age. 
It,  however,  may  occur  at  any  rarlier  jieriod,  and  several  instances 
are  on  re^^ord  of  the  dis«ise  in  women  Wtween  twenty  and  thirty'. 
The  influence  of  the  marrifnl  state,  pregnancy,  an<I  lactation  is 
ai)p«irently  uriimjmrtant.  Heredity  plays  a  certain  piirt  in  the 
etiolog\%  and  there  is  ample  evidence  todenuaistnite  that  e<iutagion 
mav  lie  an  inqwirtant  factor.  The  l)i>t<>rv  of  a  blow  (tr  other  trauma 
is  misleading,  as  few  women  reach  the  cancer  age  without  suffering 
such  iniuries.  Irritatitm  uf  the  gland,  pn«luced  by  the  pres^-nce 
of  other  new  gr<nvths  or  of  a  chn»nie  mastitis,  is  thought  by  many 
obj?ervers  to  favor  development  of  this  disease. 

Carcinoma  of  the  breast  may  arise  frfmi  the  glandular  elements 
or  from  the  milk-tluets.  The  former  is  calle<l  arhmoa  cancer;  the 
latter,  duH  cancer.  Acinous  cancer,  which  is  by  far  the  f^immoner 
variety,  occurs  in  two  tbrms:  the  hard  iibrous  eareimima  t>r  <*ei>- 
rhtiH,  and  the  mi\  cellular  variety  or  enoejJuihki  cancer. 
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Scirrhous  cancer  of  the  breast  is  the  commonest  form  of  the 
disease.  It  may  be^in  in  any  jxirt  of  the  glaml,  but  Is  more  fre- 
quently seatotl  near  the  nip[>lo  or  in  t\w  upjKT  and  unter  quad- 
rant.' When  fir?it  noticed,  it  is  usually  an  oval,  deepseat<xl, 
indurated  movable  lump  of  stony  banlncss.  It  is  not  sharply 
cireumsoritied,  and  as  it  develops  it  eau  be  felt  to  gDjw  outward 
into  the  surriKuidinjij;  tissues,  which  gradually  Ixvonie  more  intil- 
trated  and  dense.  Adhesions  soon  fonn  l»etween  the  tumor  and 
the  skin,  ami  also  with  the  underlying  muscle.  The  nipple  is 
frefjuently  rt>tracted,  and  the  axillary  lyniph-iUMlrs  In-comc  en- 
largetl.  The  latter  occurs  early  in  the  dise:ise,  probably  ab*>ut  the 
second  month,  but  owing  to  the  location  of  the  glaufls  and  the 
surrounding  fatty  tissue  they  are  rarely  rectfgnized  until  a  later 
f>erio<l.  As  the  grt»wth  t»f  the  tumor  advanco-  and  the  surround- 
ing tissues  are  inliltmte<l,  an  atrophy  or  shrinkage  of  the  entire 
gland  may  iKcnr  in  eertiiin  eases,  fnym  contraction  of  the  fibrous 
tissue,  giving  rh^  to  the  variety  sometimes  called  "  withering 
cancer."  In  the  nuijority  of  instances,  however,  the  growth  in- 
volves a  large  part  of  the  gland,  the  overlying  skiri,  and  the 
underlying  muscles  and  chest-wall.  If  allowc<l  to  progress,  the 
subcutaneous  lymph-spaces  may  become  intiltrat«^^l  with  the  dis- 
ease, which  results  in  a  hanlening  of  the  skin  with  the  formation 
of  numerous  dens*'  white  niKlules.  When  this  extends  over  a 
lai^  area  of  the  chest- wall,  respiration  may  be  embarrassed,  and 
tl>e  conditiim  i."  s|H)ken  of  as  cant^er  en  CMiV<7>we.  As  the  growth 
progresses  the  lymphatics  of  the  axilla  and  supraclavicular  region 
enlarge,  forming  later  massive  tumors  which  press  ujKin  the  ves- 
sels and  nerves  ami  cause  o-dema  of  the  arm  and  neuralgia  in  the 
branches  of  the  l>raehial  plexiL«i,  In  most  cjincerous  growths  of 
the  breast  the  first  lymph-ncMlcs  to  become  involvinl  are  those  lying 
along  the  inferior  border  of  the  great  pectoral  muscle.  Ext*ept ion- 
ally,  when  the  disease  tirst  attacks  the  upjM-r  and  inner  quadrant, 
the  meiliastinal  mnlcsare  primarily  atfectetl,  chiefly  througli  lym]ih- 
ciiannels  entering  the  thorax  through  the  sec<»nd  intereostiil  s|>ai^. 
Lymphatic  cetiema  may  occur  fnim  obstruction  of  the  lymph- 
channels,  prcnlucing  a  c*>ndition  of  the  skin  of  the  upper  extrem- 
ity and  shoulder  resembling  elephantiasis,  as  st^'u  in  Plate  V., 
which  reivresents  the  latest  stages  of  a  ncglwtcil  lireast  cancer. 

Encephnloid  cimccr  presents  a  very  diftereut  clinical  picture. 
The  grtjwth  occurs  as  a  soft,  elastic,  ra[)idly  growing  tumor, 
which  soon    infiltrates  the  entire  tissue  of    the  breast  and  does 

*  It  mu»t  be  rememheretl  thai  the  upixr  Hiijrie  of  the  brwisi,  which  norraaUj  ex- 
letMb  townni  the  axilla  along  tlie  lower  border  of  the  itectoml  musele,  \s  mx-aaioo- 
allv  surmounted  br  an  oval  mam  of  ^lamlular  tiwue.  or  nuch  a  matw  mar  exi^ 
without  liiroct  iflandular  connecttun  with  the  brtiast,  reteuibling  a  Aupemumeraiy 
mamma,  in  which  carcinoma  may  develop. 
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not  produce  rotniction  uf  tlio  nijiple.  The  disease  early  Jiifects 
ttu/  lyiiipliutu's  aii<l  intiltrato-s  tin-  skin,  wln'rli  UctHimes  discoinred 
ami  Ijrejik.s  down,  leavtiitj;;  a  foul,  rapidly  enlarging-  fimgatinjtr 
ulcer.  Ilapid  dissemination  of  the  dist«s<.'  takes  place,  which 
speedily  leads  to  a  fatal  termination. 

Ihu'i  eancer  is  the  rarest  and  least  nialt|rnant  form  <d"  the  dis- 
ejis*:*.  It  occurs  as  a  small,  slc>\vly  deveinpinj;  papillomatotis 
tuuH»r  gnwtng  from  tbe  walls  of  a  dilatetl  inilk-ihiet,  usually  near 
the  nipple.  It  ticeors  generally  about  the  nu*nf>|MHise,  when  the 
glandular  structure  of  the  breast  atrophies  and  the  gsilaetophonjus 
duets  art-  prone  to  enlarge,  torming  a  gcnend  <'ysti<'  condition  of 
tlie  breast.  The  tumor  is  softer  tlian  tlie  scirrhous  variety,  is  otlen 
eoveretl  by  a  bluish  or  purplish  skin,  and  on  section  is  ftmml  to 
be  8UiToundetl  by  a  cupside  made  up  of  tlie  walls  of  the  dilated 
duct. 

Symptoms. — The  early  growth  of  a  carcinoma  of  the  breast  is, 
as  a  rule,  unaceomjianieil  by  symptoms  of  any  kind*  Pain  is 
rarely  present  until  the  disease  has  extended  to  the  axillary 
lyni|)h-n<ides  antl  pnxluces  pressure  on  the  nerves.  In  the 
earlier  stages  of  scirrhus  and  encephaloitl  a  sense  of  weight  iu 
the  Itreast  may  V)e  ex|>er!ene(.Ml  l>y  the  ]iatient  j  and  in  neurotic 
subjects,  shooting  pains,  burning  H-nsations,  and  other  forms  of 
|>ara»sthesia  may  l>e  [iresent.  Genuine  pain,  sluntting  intf>  the 
l>reast  and  <Iown  the  arm,  is  a  fairly  constant  late  symptom,  which 
may  be  so  severe  as  to  cause  grwit  suffering  and  to  necissitate  the 
use  of  f>piates.  Loss  of  weight  and  strength,  anerrexia,  anjcmia,  and 
a  |»eculiar  sallow,  unhealthy  apjx'uranee  of  the  gkin,  develop  late 
in  the  disease,  and  arc  due  to  absttrption  of  toxins  or  to  secondary 
involvement  of  other  org:uis.  As  this  cachexia  develops  the 
jKitients  l)eeonie  IkiI -ridden  and  exhausted,  and  eventually  die  of 
asthenia, 

Prognosifl. — In  genend  it  may  I>e  statefl  that  the  disease  if  un- 
treated always  leads  to  a  fatal  termination.  The  more  cellular 
the  growth,  the  more  nipid  its  course.  In  cases  of  '*  withering 
cancer"  or  the  exceedingly  slow-growing  duct  cancers  the  pn>g- 
ress  may  Ix*  so  delayed  that  death  not  infrcipiently  takes  place 
from  other  causes.  The  average  dunition  of  life  in  an  untreated 
case  of  eneeplialoid  carcinoma  of  the  brctist  is  fn>m  nine  to  eigh- 
teen months  ;  in  <irilinarv  scirrhus,  from  two  to  thret^  years. 

Diagnosis. — ^Wliile  accimite  diagnosis  is  a  cftmparatively  simple 
matter  late  in  tlie  disease,  when  ail  tlic  chanieteristic  symptoms 
aoil  signs  are  prei^ent,  in  tlie  earlier  stages,  when  treatment  offers  a 
chance  f^vr  nulieal  cure,  the  iliagnosis  is  often  attended  with  con- 
siderable difficulty.  Tlie  prcsen(H^>  of  a  hard  tumor  in  the  brciLst 
ijf  a  woman  t»ver  thirty  should  always  be  regaitleil  with  suspicion. 
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If  the  growth  progresses  mpidlVf  is  single,  and  is  early  associuted 
with  retrdction  of  the  oipplo,  enlargement  of  the  axillary  lymph- 
nodes,  or  dimpling  of  the  skin  over  the  centre  of  the  niiL*s, 
the  pnibabilities  are  that  it  iis  careiuoniaious  in  character.  If  in 
addition  to  this  the  grtjwtli  intiltrates  the  glaud  withnut  ditilincdy 
circum.*cribed  limits  iind  the  overlying  integument  assume.*  the 
apjiearanoe  of  *'  pig  skin,"  or  dense  lymphatic  iufiltratiou,  the 
diagnosis  is  certain.  In  fiitfereittiating  between  an  enrly  cancerous 
ntxiule  and  chnniic  inter?jtitial  niu^titis,  the  fact  tinit  the  nodule  is 
single  and  its  growth  progres?«ive  \v*iuld  favor  the  diagnosis  of 
cancer;  the  absence  of  any  s^harp  line  of  demarcation  between  it 
and  the  surrounding  breast-tissue  would  serve  to  distinguish  it 
from  an  adenomatous  tumor.  This  fact  would  also  enable  one  to 
exclude  eneapsulatetl  spiiidle-cell  sare<jnja,  while  the  e€>mj>j»ratively 
slow  gwwth  and  limited  extent  of  a  l»eginning  HL'irrhfnrs  caixinotna 
would  distinguish  it  from  the  rapidly  growing,  infiltrating,  mund- 
oell  sarooma.  There  are,  however,  no  distinguishing  featiire>  which 
will  enable  one  to  differentiate  Ijetween  an  enoephaloid  «ircinnma 
antl  a  round-cell  sareonia^  unless  it  Im-  that  the  gi-owth  of  the  latter 
is  nrnre  nipitl  and  nnaeeom|>jiine<l  by  «'[ilnrge«l  lymj>b-n«xles. 

In  all  doubtful  cases  early  and  complete  removal  of  the  sus- 
picious nodule  is  to  be  recomniendeiL  This  should  always  be 
efiFected  without  cutting  into  the  disejL-ttl  mass.  Under  favor- 
able oonditi«»ns  the  tumor  imiy  Ix*  immediately  examined  by  mitms 
of  frozen  sections,  and  if  its  malignancy  is  flemonstratefl  the  ctmi- 
plete  operation  can  lie  i>erformed  at  once ;  or  if  this  is  not  possible, 
the  examination  should  Ix^  made  at  a  later  periotl  and  the  subse- 
quent treatment  determineil  by  its  result. 

Treatment. — As  s<»«m  as  the  diagnof^ls  of  carcinoma  of  the  breast 
is  established,  complete  removal  of  the  disease  should  be  under- 
taken at  the  earliest  jiossible  moment.  While  some  surgeons  still 
advise  simple  removal  of  the  gland  and  tlie  axillary  conti/nts 
in  cases  of  early  fibrous  carcinoma,  st:itisties  pri>ve  that  the  gen- 
end  employment  in  these  rases  of  the  complete  Halste<l  o[jeration 
is  followed  by  a  lai^r  |)erceiitage  of  cures  than  when  any  other 
mctho*!  is  ailopte*].  This  methml  is  applicable  to  all  cases  of 
carcinoma  of  the  breast  when  the  disease  ap|>ears  limiteti  to  ttie 
lliammar\'  gland  and  the  axillary  lymph-n<Kles.  If  the  growth  is 
small  and  the  lymph-mxles  but  little  if  any  enlargtHl,  removal  of 
the  breast,  the  pectoral  muscle^',  and  the  arerJar  tissue  of  the 
axilla  will  be  sufficient.  If,  however,  the  axillary'  nodes  are 
extensively  involvetl,  and  es|>eeially  if  the  lymphatic's  high  up  in 
the  axilla  umler  the  ten<lon  of  the  |ieotoralis  minor  muscle  are  dis- 
eased, the  supraclavicular  sjKice  must  be  exp»sed  and  eleartnl  of 
its  lymphatics  and  areolar  tissue.     If  the  disease  has  involved  the 
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chest-wall,  the  great  ves.*iels  of  the  axiliaj  and  large  areas  of  the 
skin  (rfjjtcer  ni  euiratwe}^  ttr  if  tlii'  Niipr.H'luvieiiiur  lymph-mides 
can  be  felt,  the  openiti<in  should  not  he  undertaken  with  a  view  to 
nidiea!  cure  of  the  disease,  although  in  certain  cases  this  or  less 
extensive  iijK'ratioos  are  justifiable  a.s  palliative  measure?^.  In  a 
reex.*nt  puhlieatitm  liarker  .states  that  '*  the  more  loealizetl  the 
priman.'  focus  of  carciuonia  in  the  breast  is,  tlie  m(*re  wide-resieliing 
should  l>e  the  excision  ;  that  is  Ut  say,  there  is  in  such  cases  a  fair 
prospect  of  complete  emdieation  of  the  disease  by  a  wide-reaching 
oj^emtion.  The  converse  rule  appears  also  to  have  much  to  recttni- 
nienil  it,  viz.,  that  tiie  more  wide-reaching  the  discjL^e,  the  more 
eleurly  should  the  oi»erator  keep  palliation  in  view,  and  by  limiting 
his  ojienttion  avoid  the  risk  of  ejctnenie  shock." 

The  operaiioji  for  compiek-  rauortif  of  th'feinair  ftreant  is  carrietl 
out  as  Ibllows  :  The  axilla  sJiouhl  be  >haved  and  the  entire  region 
of  the  neck,  shoulder,  up[>cr  arm,  breast,  and  sitle  wail  of  the  chest 

Vui,  124. 
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should   be  prepared   in  the  usual  manner.     After  the  patient  is 

antesthetize*!  the  arm  of  the  aftecte+1  side  siiould  he  held  at  a  right 
angle  witfi  the  body,  and  an  incision  made  from  tlic  humcnd 
insertion  of  the  |>eetoraHs  major  tendon  over  the  point  of  the 
shoulder  and  then  downward  on  the  chest-wall  to  the  inner  side  oi* 
the  nipple  to  a  point  two  or  three  inches  below  the  lower  margin 
of  the  gland  ;  from  the  upjXT  |:M)rtic*n  of  this  cut  another  incision 
is  carrial  dcfwnward  along  the  e<lge  of  the  (Mi'torat  muscle  and 
then  curving  inward  to  meet  the  lower  extremity  of  the  first  in- 


cisi<m ;  or  if  the  disease  is  more  extensive  aiid  it  i^  desirable  to 
remove  a  larger  area  of  skin,  the  iucision  is  moiJified  as  seen  in 
Fig.  124.  Thi.*^  incision  is  carried  through  the  ^kin  and  hijht- 
ficial  fascia,  which  are  dirssocted  frve  on  either  .side  to  the  mu^^'ular 
layer,  exfKKSing  the  |>eetoniil  nims<'le  througliout  over  it*  entire 
length.  The  tendon  of  the  muscle  is  next  se|iarate<!  fnvui  its 
attachment  to  the  hnmems  and  n^tracted  downwanl  (the  clavicular 
fibres  may  be  left),  and  the  attachment  of  the  |R*ctoralis  minor 
mascle  exposed  and  severed  ^^Fig.  1:25).     The  axdlarj'  space  thus 


H«lst«d's  breast  operation,  Uter  stage. 


exposed  is  cleaned  from  above  downwani  of  all  fascia,  Ivmphatics, 
and  areolai*  tisiiiie,  cjire  l>eing  tiiken  wlien  the  lower  limit  is  reached 
to  preserve  if  possible  the  su!jis«*a pillar  and  |Mtsterinr  thoracic 
nerves.  When  the  axillary  space  is  thomughly  ch-iirc^t,  tin-  costal 
and  sternal  attachments  of  the  iK-ctoraiis  major  mti.-^'lc  are  divided, 
as  well  as  those  of  the  pectondis  mintir,  and  the  entire  mass,  con- 
sisting of  the  breast,  botli  mu.-^^les,  and  the  axillan'  glands  and 
areolar  tissue,  is  removed.  If  the  supraclavicular  space  is  to  be 
explored,  a  cur\^etl  or  straight  incision  is  niadt^-  alM«ve  the  clavicle, 
and  the  lymphatic  stnu'tnre  and  areolar  tissue  removcHl  along  the 
sulx'lavian  vessels  and  for  a  distance  of  two  or  more  inches  alwjve 
the  clavicle  behind  the  steraomastoid  muscle.  When  this  is 
acoomplish(>d,  the  wounds  are  closed  as  <N>mpletely  as  |>ossible 
with  silk-worm  gut  sutures,  and  the  r»^maining  uncf>vereti  {Mirtion 
immediately  covered  with  Thiersch  skin^^nifts  taken  frtmi  the 
thigh  or  arm.  A  small  ojjcning  lor  drainage  should  l»e  cut  thr«»ngh 
the  axillarj'  flap  and  a  small   cigarette  drain   iiitnKju(.x"d,  after 
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which  a  large  gauze  and  cotton  dressing  should  be  applied  and 
the  arm  fixed  at  a  right  angle  across  the  chest,  and  the  whole  held 
by  a  large  many-tailed  bandage. 

As  a  rule,  there  is  little  reaction  after  the  operation  if  care  is 
taken  to  avoid  hemorrhage  and  infection.  Often  the  patients  are 
allowed  to  sit  up  on  the  fifth  or  sixth  day.  If  the  temperature 
remains  normal,  the  dressing  need  not  be  removed  for  ten  days. 

In  carefully  carrying  out  this  method  of  treatment  in  early 
suitable  cases,  from  30  to  50  per  cent,  of  cures  may  be  obtained. 
The  mortality  from  the  operation  should  not  be  more  tlian  4  per 
cent. 


CHAPTER    XVIII. 

INJURIES  OF  THE  ABDOMEN. 
Gontnsioiis. 

Contusions  of  the  abdominal  wall  are  of  frequent  occurreooe, 
resulting  from  all  manner  of  traumata.  They  vary  in  their  results 
from  a  slight  feeling  of  soreness  and  general  discomfort  to  rapidly 
fatal  collapse.  This  difference,  which  is  observed  not  infrequently 
in  injuries  quite  similar  in  their  method  of  production,  in  the 
amount  of  force  expended,  and  in  their  outward  signs,  is  due  to 
the  presence  or  absence  of  associated  internal  or  visceral  injury. 

The  effects  of  a  blow  on  the  anterior  abdominal  wall  are  modi- 
fied by  the  condition  of  the  abdominal  muscles.  An  unexpected 
blow  on  the  pit  of  the  stomach  received  while  the  muscles  are  in  a 
state  of  comparative  relaxation  is  often  followed  by  severe  shock, 
nausea,  and  temporarj'  muscular  weakness,  due,  as  Crile  has  shown, 
to  the  concussion  being  transmitted  to  the  pericardial  portion  of 
the  diaphragm.  If,  however,  the  blow  is  expected  and  the  abdom- 
inal muscles  are  rigidly  set,  little  or  no  inconvenience  is  produced. 
The  same  is  true  of  other  parts  of  the  abdomen ;  an  expected 
blow  or  contusion  produces,  as  a  rule,  less  visceral  injury  than  one 
received  while  the  abdominal  wall  is  relaxed.  A  blow  directly 
over  a  distended  hollow  viscus,  as  the  stomach,  intestine,  or  urinary 
bladder,  may  cause  a  rupture  and  extravasation  of  the  contained 
matter,  while  a  like  blow  received  when  the  organ  is  in  a  state 
of  collapse  may  produce  no  untoward  effect.  Enlargement  of  the 
liver  and  spleen  to  such  an  extent  that  they  lie  below  the  pro- 
tecting arches  of  the  ribs,  favors  their  injury*  as  a  result  of  ab- 
dominal trauma.  It  must  l)e  rememl)ere<l  that  extensive  and  fatal 
visceral  ruptures  may  be  produced  by  comparatively  slight  con- 
tusions ;  that  the  amount  of  internal  injury  is  due  more  to  the 
condition  of  the  organ  and  the  protecting  abdominal  muscles  than 
to  the  force  of  the  blow. 

The  extra  peritoneal  results  of  abdominal  contusions  are:  bruises 
of  the  skin  ;  sulx'utaneous  ecchymoses ;  haematomata  beneath  the 
skin,  l)etween  the  muscular  layers,  or  between  the  muscles  and  the 
peritoneum  ;  nipturt^  of  the  muscles  at  their  points  of  attachment 
or  in  the  interxening  |>ortion  ;  contusion  or  rupture  of  the  kidney. 
The  intraperitoneal  injuries  may  be  :  contusion  and  rupture  of  the 
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parietal  peritoneum  ;  contusion  or  rupture  of  the  stomach  or  intes- 
tine ;  contusion  or  rupture  of  the  liver,  spleen,  or  pancreas ;  and 
injury  to  tiie  omentum  or  mesentery.  Ruptures  of  the  bladder 
may  or  may  not  involve  the  peritoneal  cavity.  In  rupture  of  any 
portion  of  the  alimentary  canal  extravasation  of  the  contained 
matter  will  result,  producing  immediate  peritoneal  irritation,  as 
evidenced  by  shock,  nausea,  and  muscular  rigidity,  and  later  will 
be  followed  by  septic  peritonitis.  Injuries  of  the  liver  or  spleen 
following  abdominal  contusions  are  generally  found  to  be  more  or 
less  extensive  fractures  which  result  in  extravasation  of  blood 
which  varies  in  amount  with  the  extent  of  the  injury.  Such  hem- 
orrhages are  indicated  by  a  condition  of  shock  and  by  more  or 
less  localized  peritoneal  irritation.  Injuries  of  the  omentum  and 
mesentery  are  rarely  found  unassociated  with  visceral  injury.  If 
their  vessels  are  wounded,  extensive  hemorrhage  will  result.  A 
distended  bladder  may  be  ruptured  by  a  blow  over  the  hypogas- 
trium,  but  the  injury  is  associated  more  often  with  fracture  of  the 
pelvis. 

Diagnosis. — Contusions  of  the  abdomen  are  apt  to  be  associated 
with  a  condition  of  early  and  transitory  shock  which  does  not  nec- 
essarily point  to  visceral  injury.  If  the  results  of  the  injury  are 
limited  to  the  abdominal  wall,  the  symptoms  will  be  those  of  con- 
tusion and  laceration  of  other  muscular  structures,  which  are  sore- 
ness, pain  on  motion,  and  tenderness  to  pressure.  If  an  hsematoma 
forms,  it  will  be  indicated  by  the  presence  of  a  more  or  less  cir- 
cumscribed tumor,  which,  if  superficial,  will  fluctuate,  and  if 
situated  deeply  beneath  the  thick  muscular  layers,  may  simply 
impart  to  the  examining  hand  a  sensation  of  elasticity.  Occasion- 
ally an  extensive  retroperitoneal  hemorrhage  in  the  flank  may  be 
felt  from  in  front  as  a  deep-seated  abdominal  tumor. 

If,  following  an  abdominal  contusion  with  or  without  signs  of 
superficial  injury,  there  is  progressively  increasing  shock,  indicated 
by  pallor,  nausea,  cold  extremities,  and  a  weak  pulse  increasing  in 
rapidity,  with  localized  or  general  abdominal  pain  and  an  appre- 
ciable rigidity  of  the  muscles  which  is  not  accounted  for  by  local 
injury,  the  case  is  in  all  probability  one  of  visceral  injury.  If,  in 
addition  to  the  above  symptoms,  there  is  evidence  of  free  fluid  in 
the  peritoneal  cavity,  indicated  by  dulness  or  flatness  in  the  flanks, 
which  disappears  on  turning  the  patient  on  the  opposite  side,  or 
if  free  gas  is  present  in  the  peritoneal  cavity,  evidenced  by  oblit- 
eration of  the  liver  dulness,  and  if  the  first  depression  is  followed 
by  gradual  rise  in  tem|)erature,  with  an  increasing  pulse-rate,  the 
diagnosis  is  rendered  still  more  probable.  If  these  symptoms  are 
all  progressive  and  the  patient  passes  rapidly  into  a  state  of  pro- 
found collapse,  the  diagnosis  is  certain. 
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Localized  pain  with  rigidity  over  the  epiga^tnum  p>ints  to  a 
rupture  of  the  sioniaeh  or  injun*  to  the  pancivas  ;  indii  limited  to 
the  right  hyp)chondriura  with  evideuee>  of*  iKv  fluid  suggests  a 
ru|>ture  of  the  liver  ;  the  same  *m  the  left  side  suggests  a  rupture 
of  the  spleen  ;  pain  and  rigidity  alMmt  tlie  umbilicus  or  in  the 
lower  part  of  the  aWumen,  without  tuh^r  symptoms,  su^^t  rupt- 
ure of  the  intestine;  paiu  in  the  hypnirastrium,  witli  tlie  jiassage 
of  bloody  urine  or  an  empty  bladdtr,  intlieairs  rupture  of  that 
organ  ;  while  pain  in  the  flank,  with  hi«naturia  and  a  retroperi- 
toneal exudate,  suggests  contusion  or  rupture  ot'  ilu>  kidn«y. 

In  cases  of  visceral  injury'  the  syniptt»ms  and  ?ign>  are  rarely 
so  localized  as  to  warrant  a  positive  diagni>sis  as  to  the  nature  of 
the  lesion,  and  in  many  cases  the  symptoms  are  so  mild,  obscure, 
or  misleading  that  the  presenile  or  absence  of  such  legions  may 
only  be  surmised.  In  all  cases  of  doubt  the  indications  are  for 
an  immeiiiate  lapan^tomy  fi»r  puqxjses  of  exact  diiignosis  and 
treatment,  as  the  symptoms  and  signs  in  many  cases  give  no  indi- 
cation of  the  extent  and  gravity  of  the  lesion.' 

The  treatment  of  simple  (x>ntusions  of  the  alMli>niinal  wall  con- 
sists in  rest  and  the  application  of  hot  stu|>es  or  other  SiX*tliing 
measures.  If  an  hiematoma  develops  tieneaih  the  skin  or  between 
the  muscles,  the  rest  should  be  conlinue«l  until  the  fluid  is  ab- 
sorbed. In  large  hfematomata  aseptic  aspiraliim  ttf  the  fluid  with 
subset] uent  compression  will  often  raaterially  shorten  the  tlnration 
of  treatment.  If  there  is  evitlencx?  of  omtinuetl  extravasation  of 
blood,  which  is  not  control  let!  by  |»ressure,  the  |iart  should  be 
exposeri  by  incision,  the  bleetling  vessel  ligatc*!,  or  the  hemorrhiige 
arrested  by  gauze  packing.  IlEematomata  in  the  flank  associated 
with  nipture  of  the  kidney,  fre^^uently  l^c<^)me  infeote*!,  giving 
rise  to  extensive  suppuration,  which  should  be  treated  by  incision 
and  drainage. 

In  the  presence  of  sympti^ni'^  indicating  visceral  injury  or 
severe  intra-abdominal  hemorrhage,  the  patient  should  l>e  imme- 
diately preparetl  for  operation.  In  addition  to  the  usual  prepira- 
tion,  the  patient,  if  in  severe  shiX'k,  should  be  given  mor|>hine  ^ 
g^rain  and  strychnine  ^  grain  half  an  hour  before  the  ofK-ration. 
Fifteen  minutest  later  he  should  have  an  enema  <if  hot  colfee, 
which  sh<.iuld  be  held  in  the  rectum  until  his  renmval  to  the  oper- 
ating-table.     When     the    patient    is    etherized,    an    intravenous 

*  On  two  nccaxtoQs  during  the  past  winter  the  anthor  has  found  on  explomtonr 
laparotomy  complete  nipture  of  toe  small  Intestine,  the  only  inili(^tit)n.<«  of  which 
were  the  hwtonr  of  injun*,  a  rapid  pulse,  and  ^lierht  tendeme!*i  ami  rigidity  of  the 
abdominal  wall.  (>n  another  occatiion  a  Iranflrerse  rupture  of  the  ^ileen  was  found 
with  oTer  a  quart  of  free  blood  in  the  peritoneal  cavity,  in  an  individual  who  had 
valked  a  mile  after  the  accident  and  oompbine«l  only  of  flight  abiUiminal  pain 
■od  tcndemeas.     There  was,  howerer  in  each  Instance,  marked  rautc'ular  rigidity. 
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mtmt  mdkmtm  thnuid  be  ^tafleii  belbfr  the 
Wkea  the  i^rmiitoiiie  pobt  ^>  no  ddfinile  IfKality,  a  mediui  mei- 
•iiMi  tfaoald  be  Bade  ani  tfar  perilooad  ca^-itr  expkiRd.  If  gjw 
or  fice  blood  CMipes  wboi  tbe  |nariioiieum  i^opeaed,  tbedbdoot- 
iaal  indiioa  iboold  be  iridelj  extended  and  •  eareb  medtattd 
Sat  Ibe  i^ond  viMSs.  in  the  tiwitcim!  ot  fr»e  gias  or  iulertinjd 
CDfilcMit,  the  ftooMKb  fhonkl  be  dnnm  into  tbe  woand  and  ia- 
■peeled,  after  vbicb  tbe  oolon  eboold  be  exammtd  fiun  the  csriub 
to  the  feetnm.  If  no  ksion  U  fimnd,  tbe  anall  intestiiie  ahottid 
be  lUWd  oat  of  tbe  abdomiiial  ca\-rtT,  covered  wiA  warm  wci 
loweli,  and  tbe  entire  length  of  tbe  gut  inspc^cted  frDoi  tbe  duo* 
deooni  to  tbe  Ueooecal  valve,  \llten  tbe  leeioD  ii>  frvuinl.  it 
•hoold  he  rqiatfcd  if  poeable  bv  one  or  more  &ilk  Lembert 
Mtttr» ;  or  if  the  unoood  is  tfio  extendve  to  be  dosed  in  this 
way  witb^rtit  canstog  stricture,  the  injored  area  eboald  be  excised 
and  tltt:  etuU  united  by  a  Murphy  InittoD  or  one  of  the  methods 
of  end-to-end  anaatoroosis.  If  on  opening  tbe  perimneum  hem- 
orrhage only  i«  present,  the  liver  and  spleen  should  tiret  be  exam- 
ined for  evidences  of  rupture.  If  no  injurj*  to  the$e  organs  is 
firand,  tbe  piesenten*,  ^>ater  ami  lesser  omentum,  vena  ca\^ 
pelvic  vcBBclg,  and  abdominal  pariete^  are  examined  in  the  order 
given.  Thh  examination  is  gn-atly  facilitated  by  removal  of  the 
Ismail  intestine  fmm  the  cavity  ami  the  ujse  of  large  gauze  sponges 
in  »«]>fmge-liolderH  to  wi|ie  away  tiie  blood  fmm  the  various  parts 
of  the  alxlomen. 

Hitptiiro  of  the  liver  i»  treated  by  genemu*  gauze  packing.  As 
the  rent  is  freijuently  on  the  diaphragmatic  surinci*  along  the  falci- 
form or  comnarv  ligaments,  the  abdnniinal  wall  >houkl  be  forcibly 
retmcte*!  and  the  right  lolie  of  the  liver  gn'ntly  deprcsst^il  in  order 
to  plsK-e  the  gsmze  aroiiiul  the  injured  area.  In  case  a  median 
incisirm  \n  employe*!,  a  Ht'parate  incision  should  he  made  along  the 
lower  costal  lM>nler,  through  which  the  external  jM^rtion  of  the 
gnuzc  shoiihl  prntnnlc.  If  al]ft\ve<l  to  emerge  thmiigh  the  mtxlian 
incisiftn,  its  remr>val  would  tend  to  dniw  downward  the  right  lobe 
of  the  liver  and  thus  reftp'ti  tlu'  fissure.  An  injured  spleen  can 
generally  be  dniwn  into  tbe  wound  and  its  rupturtnl  surface  unitetl 
with  sutur<y^.  If  this  is  inipfMBsible  on  account  of  tbe  condition 
of  the  pjitient,  tbe  surgeon  has  tbe  choice  of  two  methods,  either 
to  |M'rforrii  a  nipid  splonecttjmv,  or  to  press  a  large  mass  of  g:iuze 
into  the  rent  ami  rr-jilacc  the  orgrm,  allowing  the  outer  extremity 
of  tbe  gauze  to  ])nitrude  through  a  lower  Itinibar  openings  As 
mnm  n»  the  abd<iminal  woun*!  is  closed  the  pressure  of  the  other 
vis<'eni  ctttiscs  tbe  external  surfiur  of  tbe  spleen  with  its  mass  of 
gjiuze  jKH'kitig  to  press  against  the  diaphragm,  preventing  fiirtlier 
hemorrliagc.     The  author  tias  found  this  latter  luetbtKl  quicker 
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than  any  otlier,  and  lias  always  suecoedetl  by  it  in  arresting 
heraorrhage.  It  has  the  additional  atlvant:ige  of  saving  an  im- 
portant organ.  After  the  source  of  the  hemorrbagf  is  found  and 
secured,  the  abdominal  cavity  should  be  flusbeil  with  a  larp? 
amount  of  b<it  saline  sohition,  and  the  wound  closed  with 
through-and-through  silk-worui  gut  sutures.  The  gaiue  packing 
should  be  alh>wed  to  remain  in  place  for  from  seven  to  ten  days. 
It  i^hould  l>e  removed  under  anaesthesia,  and  a  small  wick  of  gauze 
inserted  in  the  lower  pi>rtion  of  the  wonnd.  Suc«*ss  in  the^e 
cases  will  de|>end  largely  upjn  the  sjieed  of  operation,  the  skill 
of  the  an£e«thetist  in  a<lniinistering  only  a  small  anirtunt  of  ether, 
and  up<in  the  judicious  employment  of  stimulating  measures, 
especially  the  intravenous  saline  infusion. 

Wounds  of  tlie  Abdomen. 

Wounds  of  the  alxlomen  are  divided  into  two  classes  :  non-jjcne^ 
tratbuf  UHiiUHh^  or  those  involving  only  the  alxlominal  jmriete^ 
without  opening  the  [K^itoneal  cavity  j  and  jumdrating  irounds, 
or  those  which  open  the  jieritoneiim.  The  non-penetrating  wounds 
differ  in  no  way  fmm  wounds  of  the  soft  jxirtis  in  ttther  regions  of 
the  b<3dy,  with  the  exception  that  severed  muscles  and  a|ML>ueuroses, 
if  not  accurately  unitetl,  will  often  lead  to  a  wciikeniiig  of  the 
alxlominal  wall  and  favor  the  subsecjuent  occurrence  of  heniia. 
Every  wound,  therefore,  involving  one  of  these  tissues  should  be 
carefully  disinfecteil  and  accurately  united  by  layer  suture  with  a 
view  to  obtaining  primary  union. 

Penetrating  wounds  of  the  abdomen  are,  for  the  most  part, 
cansetl  by  stiibs  or  gunshot  injuries.  Explosions,  railway  acci- 
dents, and  attiicks  by  Ijulls  or  other  infuriatetl  animals,  furnish  a 
few  examples,  but  they  are  so  rare  as  to  l>e  justly  regarded  as  sur- 
gical curiosities. 

Symptoma.^As  in  the  case  of  alHlutntnal  contusions,  the  symp- 
toms of  penetrating  alMlominal  wounds  depend  upon  the  presence 
and  character  of  the  associate*!  viscend  injur\'.  If  the  wound  is 
a  small  one  and  involves  only  one  of  the  s*>lid  organs,  as  the  liver 
or  spleen,  and  is  unaecomjianiwl  by  severe  hemorrhage,  there  may 
be  no  symptoms  other  than  those  of  the  superficial  cut.  This  is 
also  the  case  in  certain  wounds  of  the  alimentar}'  canal,  especially 
tliosc  made  by  the  steel  bid  lets  of  the  nuxlcrn  high  velocity  fire- 
arms, as  the  clean-cut  wound  is  often  plugge«l  by  a  prolapse  of 
tlie  mucous  membrane,  allowing  little  or  no  extravasation  of  the 
contents  of  the  gnt.  The  danger  in  these  «i>es  is  therefore  due 
mostly  to  the  presenc<^  of  septic  matters  introduced  from  without, 
which  \s  often  so  small  in  amount  as  to  give  rise  to  only  a  localised 
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peritonitis.     In  wound^^  involving  the  pancreas  there  is  always  the 

adtltil  danger  that  the  extravar>ated  paucreiitic  fluid  will  produt'o  a 
fat-aecnksis  iti  tlie  nei^htMiriiig  puTta,  whicli  ii'  iuttrted  will  lead  to 
extensive  suppuration  aud  a  liigh  degree  of  toxaemia.  Id  more 
extensive  wounds  accfMiipanied  by  a  lai^^r  amount  of  hemorrhage 
or  the  extravasation  of  infeeted  material  from  a  Wfiund  of  the 
stomach  or  intestine,  the  symptoms  are  those  of  shock  ;  pallor, 
weiikness,  a  rjijvid,  feeble  pulse,  restlessness,  thin^t,  subnormal  tem- 
jx-rature,  and  e<ild  [M.'rspir.ition,  with  loealized  tenderness  and  mus- 
eular  rigidity.  Later,  the  temi>erature  rises,  vomiting  oeeui*s,  and 
if  the  ptitient  survives  the  first  shock,  symptonis  of  progressive 
general  j>eritoniti?.  will  develop.  In  larger  ab*lominal  wounds 
pnitrusion  of  tlie  iute,stine,  omentum,  and  sometimes  of  other 
intra-alxlomioal  orgtins,  may  take  place.  In  many  of  these  eases 
the  sh<)ek  is  comparatively  slight,  and  instances  are  on  reeonl  in 
which  individuals  have  walked  fiir  a  considenible  distance  with 
extensive  visceral  protrusions. 

Treatment. — All  penetrating  abdominal  wounds  should  be  im- 
mediately explored  under  general  anaesthesia,  if  the  snrgef)n  is  in 
a  jMjsition  to  conduct  the  ojieratiou  with  competent  assistants  un<ler 
conditions  of  strict  asepsis.  Protruding  viscera  should  he  thor- 
oughly cleiinscd  Iji-foif  being  returned  to  the  olKl(»minal  cavity,  and 
the  original  wound,  when  favorably  situated,  should  be  sufficiently 
enlarged  to  permit  thorough  insjK'ction  of  the  damageil  area.  If 
free  blofKl  or  extravas«ited  stomach  or  intestinal  contents  are  seen, 
the  wound  should  be  extende*!,  or  another  incision  should  be  made 
in  a  more  favorable  Irwwility  and  the  source  of  the  hemorrhage 
found  or  the  wounded  viscus  located.  The  same  principles  ushould 
guide  the  surgeon  in  the  treatment  of  these  conditions  as  tmder 
other  eircum^tsmces  :  hemorrhage  should  Ix*  arrested  by  ligature 
of  the  bleeding  vesstd  or  by  gauze  packing ;  injuries  of  the  hollow 
vis<'era  shuuld  be  sutured,  after  which  the  entii-e  jieritoneal  cavity 
should  1k'  flushtnl  with  salt  solution  and  the  wound  closed  with 
drainage.  In  stall  woimds  the  injury  will  bi*  limitt><l  to  the  imme- 
diate vicinity  of  the  wound  ;  in  gunshot  wounds  the  injuries  are 
genendly  multiple  and  widt4y  seinirat<Hl,  and  in  these  cases  the 
incision  shouhl  lie  suflicicntly  large  to  enable  the  surgCH^n  to  insiR-et 
thoroughly  every  part  of  the  alxlominal  cavity.  As  in  ojierations 
for  ruptures  of  the  visceni,  the  surgeon  should  work  quickly  and 
methfMlically,  as  pntlonged  expT*:ure  on  the  openiting-table  is  sure 
to  add  to  tlie  shock,  which  in  many  of  these  cjis*:»s  is  severe  at  the 
outset.  The  hypKlcrmic  inJL'Ction  of  whiskey  and  stiychnine, 
eoflfee  enemata,  and  inl  ravenous  saline  infusions  are  often  necessary 
while  the  |iatieut  is  on  the  (able. 

The  af^er-ti'eatnient  of  these  cases  i«  of  the  greatest  importance. 
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Shock  should  be  combated  by  judicious  stimulation  ;  food  should 
early  be  administered  by  rectum  or  mouth,  and  pain  should  be 
quieted  by  some  form  of  opiate.  In  cases  of  injury  of  the 
alimentary  canal,  if  the  symptoms  are  favorable,  the  bowels  should 
be  confined  for  four  or  five  days.  If  peritoneal  sepsis  develops, 
early  intestinal  drainage  by  free  catharsis  should  be  induced. 
When  the  peritoneum  has  boen  severely  contaminated,  the  surgeon 
should  be  on  the  lookout  for  signs  of  localized  peritonitis,  and  col- 
lections of  pus  should  be  opened  and  drained  as  soon  as  discovered. 
If  the  ca.se  exhibits  signs  of  pn^ressive  sepsis,  intravenous  in- 
fusions frequently  repeated,  rectal  irrigations,  free  catharsis,  and 
the  administration  of  quinine,  strychnine,  whiskey,  and  an  abun- 
dance of  nourishing  food  will  be  necessary. 

It  frequently  happens  in  both  military  and  civil  practice  that 
alxlominal  wounds  have  to  be  treated  under  conditions  in  which 
perfect  aseptic  technic  cannot  be  carried  out  Under  these  cir- 
cumstances small  penetrating  wounds,  especially  when  produced 
by  the  modem  high  velocity  firearms,  are  better  left  to  nature, 
than  to  add  the  risk  of  an  exploration  under  conditions  of  imper- 
fect technic.  In  cases  of  severe  hemorrhage  and  large  penetrating 
wounds  with  extensive  visceral  injury'  the  surgeon  must  act  even 
under  the  most  adverse  conditions.  Grenerous  gauze  drainage  of 
the  abdominal  cavity  will  often  assist  in  overcoming  the  infection 
necessarily  produced  in  these  cases. 


CHAPTER    XIX. 

DISEASES  or  THE  ABDOMEN. 

Cellnlitia. 

CELX,T]xms  of  the  ab(l«>minal  wall  occurs  a*  a  result  of  wound jj, 
the  bites  of  insects,  and  from  inflammatory  conditions  alx»ut  the 
umbilicus  caused  by  infection  of  an  uncl<:»eeii  urachus  or  vitello- 
inte**tinal  duct.  The  «ymptomiJ  and  treatment  are  the  same  as  in 
cellulitis  in  other  parts  of  the  b«xly. 

Congenital  Umbilical  Fisttda. 

Congenital  umbilical  fij^tulie  are  occasionally  eooounteretl.  They 
are  of  two  kind:>,  the  urinarj-  and  fwcal.  The  firmor  are  due  to 
the  per^^istenoe  of  the  uraehus ;  the  latter,  to  a  failure  of  complete 
closure  of  the  vitello-intt-jstirial  duct  which  may  lead  direct  to  the 
intestine  or  to  a  MeckeFs  diverticulum.  A?  a  rule,  the  opening 
is  minute  and  only  a  .small  amount  of  fluid  exudes.  The  chanieter 
of  the  fluid  is  often  apparent  by  the  odor,  or  it  can  be  determined 
by  f^hoTnic^l  or  mieroscojtic  examination. 

The  treatment  of  these  oa^es  .should  aim  to  effect  a  permanent 
closure  of  tfu-  r>p*ninjij.  This  may  c«^imetimc?!  tw  aecompti.'^hed  by 
cauterixalion,  which  dc-^troys  the  muc^nis  membrane  and  leaves  a 
scar  which  subsef[iiently  ct*ntnicts  and  obliterates  the  canaL  If 
this  fails,  a  fine  prolw  should  be  intrcKluocd  into  the  canal,  an 
incision  made  in  the  direction  nf  the  probe,  the  duct  i.solatefl  anci 
lipitt^I  witli  fiue  clironiicizr^l  rat^'Ut,  and  tlie  distal  end  cut  otV  and 
cjiiitcrizetl,  after  which  tlie  cutaneous  wound  should  be  disinfected 
and  closed  with  jsutures. 

Tumors  of  the  Abdominal  Wall. 

Prrmar}'  inalipinant  tunion*  of  the  abdominal  wall  are  rare. 
Epith(4iorna  and  sarcfvnia  have  been  re|>orttHl,  tlie  former  generally 
ocfurrin^  i\\  the  umbilicuK,  the  latter  growing  from  the  mu.seular 
or  rasotal  plntjes.  Of  the  benign  tumors  which  are  of  more  fre- 
quent oeeurrence,  liiMtniata  nrv  |H'rliajis  tlie  commonest,  the  others 
in  the  i»nlcr  of  InHpieney  being  angitmiata,  fibroncuromata,  der- 
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moid  and  other  cvste.  The  diagnor^Ls  and  treatment  of  tumors 
of  the  alxlominul  wall  present  no  special  features,  and  differ  in  no 
respect  from  the  diagnoeis  and  treatment  of  like  tumors  in  other 
parts. 

DISEASES  OF  THE  PERITONEUM. 

Acute  Peritonitis, 

Acute  peritonitis,  or  intlammatif»n  of  the  peritoneum,  is  without 
doubt  the  most  irapirtant  surgicid  disease  of  the  abdonainal  cavity. 
It  may  arise  from  a  variety  ol'  cause*,  an<l  is  suhjwt  to  grejit 
variations  in  its  extent  and  in  its  manifestations*  With  our  pres- 
ent knowle^lgc  of  the  |iathology  of  the  disease  there  is  no  reason 
to  Ijelieve  that  it  ever  arises  from  causes  other  tlian  infection  of 
the  membmne  by  pathogenic  raitTo-oig-.inisms.  it  may  therefore 
be  causetl  by  infection  from  without,  iis  a  result  a^  penetrating 
wounds  or  surgical  o(>eralions ;  fn>ni  the  alimentary  canal,  as 
from  ruptures  or  dist-ases  which  rr>mpn>mise  the  integrity  of  the 
stomach  or  intestinal  wall  ;  from  sejrtic  disesiscs  of  the  gall-bladder 
or  pelvic  viscera ;  or  from  rupture  into  the  |)eritoneal  cavit}.-  of 
an  extraperitoneal  abscess  or  fijcus  of  infection.  The  disease  may 
be  limitetl  to  certain  regions  of  the  peritoneal  cavit}',  or  it  may 
spread  rapi«ily  and  eventually  involve  the  entire  extent  of  th« 
membrane. 

Locai  peritonitis  may  arise  from  a  penetrating  wound,  from 
appendicitis,  from  salpingitis,  from  cholecystitis,  or  a  small  per- 
foration of  the  stomach  or  intestine.  The  conditions  which  favor 
tlie  disease  remaining  localized  are  a  low  degree  of  virulence  of  the 
infecting  micro-organisms,  the  raj)id  formation  of  a  fibrinous 
exudate  which  glues  the  surrounding  structures  t<^ther,  forming 
an  effective  barrier  to  extension  of  the  pnicess,  and  an  absence  or 
diminished  amount  of  peristiltic  movements  of  the  int*"stine. 

The  symptoms  are  local  iziHJ  pain  and  tenderness,  nausea,  fever, 
rapid  pnLse,  and  a  general  fwling  of  illness.  On  examination,  the 
muscles  over  the  infected  area  will  be  found  rigid,  and  after  the 
process  has  advanced  to  the  formation  of  an  inflammatory-  exudate 
an  indurated  mass  may  be  felt,  which,  in  the  great  majority  of 
instances,  consists  of  a  mcII  walh-tl-otf  intrai»eritonejil  abs<x'ss.  This 
may  increase  in  size  until  it  occupies  a  large  fnirt  nf  the  abdominal 
cavity ;  or  it  may  rupture  on  the  surfac*-  of  the  body,  into  one  of 
the  hollow  viscera,  or  into  the  free  jieritoneal  (^avity,  giving  rise 
to  a  diffuse  peritonitis.  The  presence  of  pus  in  such  a  mass  is 
indicated  by  its  gradual  enlargement,  a  continuance  of  the  fever, 
the  presence  of  a  markeil  leucocytosis,  and  the  occurrence  of 
chiUs  and  sweats.    Occasionally  in  large  abscesses  fluctuation  may 
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he  felt  throup:;h  the  abdoniina!  wall,  or  by  bimnniial  examination, . 
ouc  finger  lieiiig  placetl  in  the  rectum  or  vagina,  and  tlie  cither 
over  the  alxioininal  tumor.  In  iiifeetions  of  a  low  degree  of  viru- 
lence it  (xjai-sioually  happens  that  tiie  mass  remains  for  a  hmg 
time  stationary,  tlie  fevor,  pain,  and  other  Hymptonifr  !^ub?iide,  an<l 
the  tumor  may  Ix^  mif^taken  for  a  new  growth.  In  these  eiises 
reliance  must  be  placed  on  the  blotd-couut  tci  establish  the  diag- 
nosis. 

llfffuse  or  spreading  pentmiiiw  begins  as  a  localized  process,  and 
arises  from  the  same  causes  a,s  the  loral  variety,  the  e<»nditions 
which  favor  its  development  being  a  higii  degree  of  viiiilence  of 
the  infecting  agent,  the  presence  of  a  large  amount  of  infectedl 
material  in  the  j>eritoneal  cavity  (as  in  ruptures  of  the  ali- 
mentary canal  with  extensive  extravasations  or  large  accidental 
wounds  of  the  j>ani'tes),  active  fteristaJsis,  and  a  tliminished  resist- 
ance on  the  part  of  the  indi\idual  frcini  dissipation  or  disease. 
The  strep tocoi'cus  infections  from  wounds  or  from  puerpend  in- 
flammations of  the  uterus  and  its  appendages,  the  more  virident 
forms  of  Bacillus  coli  communis  from  gangrenous  appendicitis  or 
typhoid  perforations  of  the  intestine,  and  cases  of  trauma  in 
Avhieh,  in  addition  to  the  infi-cting  agent,  the  peritoneal  cavity 
contains  a  quantity  of  extnivasatetl  blood  which  acts  as  a  favor- 
able culture-medium,  and  by  its  fluidity  cjirries  the  infection  to 
remote  parts, — fire  all  apt  to  Ix'  followed  by  the  difliise,  spreading, 
or  generalized  form  of  ]X"ritonitis.  In  this  form,  as  a  rule,  tlwre 
are  no  Im'jiHzing  adhesions,  or  if  they  originally  existetl  around  the 
primary  focus,  they  wei-e  early  ruptured  or  passed  by  the  advanc- 
ing inflammatory  process.  The  jM?ritoneum  covering  the  intes- 
tines and  other  organs  is  injected,  thickened,  and  cttvered  by  a 
fibrinous  exudate,  which  glues  certain  coils  together  and  forms 
adhesions  with  them  to  the  walls  of  the  cavity  or  adjacent  organs. 
There  is  free  fluid  in  the  ]>eritoneal  oivity  which  is  usually  of  a 
thin  cloudy  appearance,  containing  flakes  of  fibrin,  and  ttf  a  foul 
odor;  in  other  cjises  it  may  appear  as  a  thin^  milky  fluid,  or  may 
even  present  the  ap|>eaTanee  of  creamy  pus.  This  fluid,  if  small 
in  amount,  will  collect  in  the  pelvic  cavity  and  in  the  gutters  on 
either  side  lM*tween  the  cation  and  abdimiinal  wall.  When  the 
amount  of  fluid  is  large,  it  may  distend  the  cavity,  giving  rise  to 
the  signs  of  ascites. 

The  symptomB  of  a  diffuse  peritonitis  arc  at  first  those  of  a 
localized  inflammation:  nausea  and  vomiting,  generalize<l  or  local 
abdominal  pain,  and  a  fwling  of  weakness,  exhaustinu,  ami  gen- 
eral malaise.  There  are  hx-jilized  tenderness  and  muscular  rigid- 
ity over  the  jKiint  of  infection,  the  temperature  is  elevattHl,  the 
pulse-rate  accelerated,  and  the  jpatient  appears  restless,  anxious, 
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and  fliLniieil.  As  the  disetLse  progre«ises  the  teraperature  ri.*e^,  the 
pulse  increases  in  frequency,  the  abdomen  becomes  distended,  the 
area  of  lentlcrness  :uid  rijjidity  extends,  and  the  patient  seems 
more  prostrated  aud  ^epttc.  The  bowels,  utJ  a  rule,  are  confined  ; 
^fts  may  be  exj>elletl  at  first,  but  at  a  later  period  L?  retained 
owing  to  pandvsl*  of  the  intet^tine.  A\'heu  this  occurs,  the  entire 
abdominal  wall  becomes  rigid,  teuderuesri  is  everywhere  pres^ent, 
though  i^rhajK?  not  so  reatlily  appreciatetl  by  the  jiatient  owing  to 
the  etiWl  of  the  septic  abs<jq>tiou  on  the  brain  and  nervous  sys- 
tem. The  |iatient  lies  on  the  back  with  the  knei^  raised;  the 
respiration  is  rapid  and  shallow  owing  to  the  pushing  upward  of 
the  diaphragm  by  the  enormous  abdominal  distention  ;  the  eyes 
are  sunken;  the  face  drawn;  tlie  mouth  and  tongue  dr\* ;  the 
teeth  cc»veretl  with  sordes.  IX-lirium  is  generally  present.  The 
patient  may  Ik?  able  to  swallow  and  retain  ttuid^  ;  gencndly,  h»«w- 
ever,  vomiting  is  fre(|uent,  the  vomited  matter  consisting  of  intes- 
tinal content^*  The  tem[ierature  is  variable ;  occasionally  it  is 
high,  more  often  it  is  low,  and  it  may  ljeef>me  subiiormai.  The 
pulse  is  rapid,  feeble,  compressible,  often  intermittent,  and  d«3es 
not  respond  to  stimulation.  The  urine  is  scanty,  high  coloreil, 
and  albuminous.  All  efforts  to  move  the  brjwels  are  unavailing. 
The  cliniad  picture  is  strikingly  characteristic*  and  is  descril>ed 
best  by  the  tenn  pent&neal  jw^^m. 

The  prognosis  in  acute  peritonitis  depentls  ujion  many  factors. 
In  the  localized  variety  the  outlook  is  generally  good  if  the  ca*^ 
can  receive  early  surgiaU  treatment.  The  hx^d  fi»nn  of  jx^lvic 
peritonitis  so  common  in  women  who  have  been  infected  by  the 
gonoooccus  generally  results  from  extension  of  inrtammation  from 
the  Fallopian  tubes.  It  is  frequently  accompjinied  by  an  exten- 
sive exudate,  which  umler  appropriate  trcxUnunt  will  often  subside 
without  suppuration.  In  the  forms  of  local  peritonitis  following 
a  rupturetl  vermiform  appendix  suppun^tion  is  the  nde  ;  in  those 
following  gall-bladder  infections  withnut  nqiture  th<'  process  is 
usually  a  localized  non-suppurative  peritonitis,  which  may  later 
cause  stenosis  of  the  pylorus  from  contracting  adhesions.  Per- 
forating ulcers  of  the  anterior  wall  of  the  stomach  and  duo<lenum 
generally  give  rise  to  a  nipidly  sprciuling  fatal  jKriti>nitis.  while 
ulcers  perforating  through  the  |K>sterior  stomach-wall  give  rise 
frequently  to  an  inHammatiou  limited  to  the  lesser  sac — ttuhphmiic 

The  pmgnosis  in  diffuse  peritonitis  frrmi  any  cause  is  grave. 
Prompt  sui^iciil  treatment  in  the  i-jirly  stages  may  occasionally 
be  successful ;  but  after  the  inflammation  has  invaded  the  greater 
part  of  the  membrane  and  paralysis  of  the  intestine  has  <x'curred 
the   chancer   of  recover)*    under  any    method    of  treatment   are 
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/.    ,,i      1.  '  iiikJ  tlMfrfrngbdenoBg^openitiaos. 

/^0  lUmih  Ut  fh««M>  #fiiiMi  U  f}fi«'  brtrHy  t/r  ^efm,  everr  effort  should 
itt'  UtmU  »htt  o(f*'f«f}oii  1o  iiTti))titt  fli#'  <l<iiro?^inp  influemt  of  the 
HtUtm  ttiiti  t"  ^irnitutU'  il-  *  liriiinnliou.  Thu«,  stimulant-  io  the 
SiNU  of  »h^t\if*\t  •Jrv»'liiiin*',  ntrofrinf,  jjthI  <ri^itiili>,  >}iiiiiltl  lie 
Vi<i*lv  j^ivi^ir,  Mull  I  ill  Inc^i*  (tiixtjlitic^  to  Uring  about  renal  and 
fiMdUMKHM  iimIIvHv  ^hoiiM  hv  mluilmMvwil  liy  the  mouth  or  the 
h'cHllM,  Im  InlmviiMtii*  inhiHlKii,  ami  by  liyjHKlfrnim'lysis.  The 
ImmiiN  Mhitu)«l  h«'  iiiiiVfil  (In  ntiiiti  n^  jmH^ilih'  hy  (>:)lonR'l,  jMit-^ative 
miiIIm,  nMtl  I  III'  iHi'  itl*  IiIk''  »'in'injt(«.  (ilywrin,  (tir|K'iitiiie,  and 
tiuwliic  nil.  rumliliiHl  will)  i*im|t-MiilN,  will  Im-  toiiuti  serviivahk'  for 
(ltl»'  jiMHio-i'  «I*»'H  imn't^ii*  ol'  (lie  ItdMt'lM  oxii^ts,  or  wlien  voniitine; 
iih'Vi'Hl''  llu'  M'M<  of  (Ui»  MMlinnrv  I'nllitirlii' iipnU>.  In  some  cases 
\\\\v\\  (h»'  j«»M<'i»<  Ih  tiiHhiUjihly  «'\liaU'»tiHl.  ami  all  t'thirt-**  to  move 
\\w  \s\y\\%W  \\A\%'  lUiUnl,  \\\v  \\m>  nl*  inornhine  tit  the  full  phvsiologic 
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effect  may  stop  the  vomitina:,  relieve  the  exhauiition,  and  later 
bring  about  spontanerms  evacuation  of  the  bowels.  The  author 
recently  observeil  this  effett  alter  larjre  doses  of  morphine  had 
been  administered  for  purpise*  of  eutlianasia. 

Tuberculoas  Peritonitis. 

In  tubercidous  peritoniti*  the  infection  may  reach  the  ]ieritoi!eum 
through  the  circulation  <^r  from  the  extension  of  a  tulKTculmis 
proce^is  in  the  intestine,  mesenteric  glands,  or  gcni to-urinary  organs. 
It  exists  cliniciilly  in  t\v<)  forms,  tiie  aMcittv  and  the  eiii<e(itintj.  lu 
the  ascitic  variety  there  is  a  general  miliar}'  tulK^rculosis  of  the 
peritoneum,  with  the  presence  of  a  variable  amount  of  fluid  in  the 
alxlominal  cavity  which  may  be  clear  or  more  or  less  cloudy.  In 
the  caseating  form  the  perit«»neum  in  jiarts  is  greatly  thickened  and 
studded  with  ciiseatiog  masses  which  vary'  in  size  from  that  of  a 
miliary  tubercle  to  that  of  a  goose  egg,  or  even  larger.  The  omen- 
tum is  often  extensively  invoKxMl,  and  apjxuirs  iis  a  dense  cake 
of  casejiting  material  with  or  without  fiM*i  of  suppunilion.  Adhe- 
sions are  frecpient  in  this  form,  and  when  the  disease  i-  geueniJize^Ll 
all  landmarks  may  l>e  obliterated,  and  the  eutiRi  alxlomeu,  when 
opened,  may  pressent  simply  extensive  mjis^es  of  adherent  cheeky 
tumors  with  al)^cesses  l>etv%'een  the  coils  of  intestine. 

The  symptoms  of  tuberculoas  ]>eritonitis  are  exceedingly  variable. 
In  tiie  (ijtcitic  variety  the  only  symptoms  may  he  a  gnulual  deteri- 
oi^tion  of  health  and  the  slow  tlevclopmeut  of  ascites.  In  other 
cases  digestive  disturbances  may  be  pn;*.sent,  with  attacks  of  colic 
and  consti|>ation  alternating  with  diarrhcea,  resulting  in  wasting 
and  progressive  a-^thenia.  Fe\  er  is  pR^^uit  in  the  later  stages,  but 
is  often  absent  *?arly  in  the  disetise.  In  the  eajmai'ntg  variety,  in 
addition  to  the  alxne  \vmptoms,  one  or  more  irregular  tumors  are 
detected  in  the  alxltniien.  These  are  at  first  m()val>le,  but  later 
become  fixetl,  and  eventually  large  masses  can  lie  felt  which 
resemble  malignant  disease,  Areiis  of  fluctuation  may  sometimes 
be  detected  and  muscular  rigiility  is  often  present.  The  association 
of  this  disease  with  pulmonary  tuf)erculc»sL<  or  tuljerculosis  in  other 
organs  is  frequent^  and  in  the  later  stages  is  the  rule.  As  in  other 
forms  of  tutxTculoiLs  disease,  there  is,  as  a  rule,  no  leucocyt(>sis. 

The  dia^osis  of  tul)erculoiis  peritonitis  is  not  always  easy. 
The  ascitic  variety  may  be  mistaken  for  tlie  ascites  due  to  cir- 
rhosis of  the  liver,  or  for  ovarian,  parovarian,  and  other 
cysts.  From  cirrhrxsis  it  is  distinguisheil  by  the  absence  of 
other  signs  of  cirrhosis,  by  the  pres«'nce  i>f  one  or  more  intra- 
abdominal notlules,  by  its  slow  develt>pment,  and  by  the  presence 
of  other  tuberculous  deiK»sits.     From  a  large  abdomuial  cyst  it  is 
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to  be  distiiigiiishefl  by  the  fact  that  there  is  flatness  in  the  flanks 
while  the  patient  rests  on  the  baek,  with  resrinanee  over  the  centre 
of  the  alxloiiien,  and  the  flatness  can  be  made  to  change  its  jMJsition 
by  moving  the  patient  on  the  side-  In  large  cysts  of  the  abdomen, 
on  the  other  bsind,  tlie  centre  of  the  alKloinen  prestMits  an  area  of 
flatncKS  with  rcsfinanee  in  tlie  flanks,  fnmi  crowding  of  the  intes- 
tines into  the  lateral  portions  (if  the  ciivity.  The  ejiseating  variety 
is  to  be  ditJerentiatetl  from  new  growths  of  tlie  abtloniinal  viscera 
by  the  facts  that  fever  is  usuall}'  present,  and  that  the  tumors  are, 
as  a  rule,  multiple  ;  from  intra-alxlfiminal  absce,sses  tidxTculons 
peritonitis  is  distinguishcHl  by  the  alisence  of  leucfM'vtosis.  When 
the  diagnosis  is  in  douljt,  the  tuljcrculin  test,  intxMilation  of  a 
gnincii-pig  by  the  fluid,  or  an  ex|)loratory  laparotomy  may  lye 
em|iloyed. 

Treatment. — ^Exjjcrience  has  alumdaiitly  pnive^l  that  in  castas  of 
the  ai^itic  variety  of  tuberculous  ]>eritonitis,  lapanttnmy  with  evac- 
uation of  the  fluid  and  subseipient  suture  of  tlie  wound  with  or 
without  drainage,  results  in  cure  f>f  the  discjise  in  a  large  pro|)or- 
tion  of  easc\*.  The  same  ttvatment  applied  to  the  csiseating  form 
of  the  disease,  with  a  limite<l  se[mration  of  adtiesions  and  the 
evacuation  of  abscesses  if  present,  results  in  marked  improvement 
or  recoverv'  in  a  smaller  number  of  instances. 

Chrome  Peritonitis. 

This  term  covers  a  variety  of  conditions,  mof^t  of  which  are  of 
purely  medical  interest.  Among  these  may  Ix'  mentioned  :  a  gen- 
eral thickening  of  the  membrane,  accompanied  by  ascites  and  often 
associated  with  cirrhosis  tjf  the  liver;  hH?:dize<l  thickening  and 
adiicsions  n'motely  ass<»ciat<Hl  with  the  septic  forms  ol"  peritonitis  ; 
and  the  genend  adhesive  variety  of  tuberculous  jR-ritonitis  which 
is  the  result  of  n'covery  from  either  of  the  two  acuter  ftirnis  of  the 
disease.  They  arc  of  surgicid  interest  only  when  they  give  rise 
to  iutestinal  obstruction,  and  will  l>c  considered  unticr  that  head. 


Actinomycosis  of  the  Peritoneum. 

Actinomycosis  ni'  tlie  peritoneum  may  occiisionally  follow  ex- 
tensitiu  of  the  process  from  the  stomach,  cjecum,  or  apjiendix, 
or  from  a  retroperitoneal  or  pehic  focus.  The  disease  pruxluces  a 
thickening  of  t!ic  fx^ritoneum  with  suppuration  similar  to  the  cas- 
catiug  form  of  tulK-rculnus  peritonitis.  The  disease  is  rect»gnize<i 
by  its  special  features  already  <lescrilKHl.  The  treatment  slumld 
consist  in  evacuating  the  abscesses  and  the  internal  administration 
of  potjissium  iiMlide. 
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Foreign  Bodies. 

Foreign  IxKlies  which  have  Ikiii  s\valIo\ve<l  may  hidgf  in  the 
stomach  or  in  any  portion  of  the  intestinal  tuU*.  In  gt^nerai  it 
may  be  stated  that  any  butly  which  {)as^«e^  the  a?sophagusi  will  in 
all  probability  pa^s  through  the  r?tomach  and  bowels  and  eventiially 
be  expelled  by  natural  prtKX*?^?es.  The  swallowing  of  a  foreign 
body  may  be  accidental  or  intentit>nal  ;  the  funut-r  is  observed 
mostly  in  children  ;  the  latter,  in  the  insane.  Concretions  may 
arise  in  any  part  of  the  aliraentar\'  amal ;  in  the  stomach,  by  the 
matting  together  of  bits  of  wool  or  hair  from  the  fre<juent  swal- 
lowing of  jsmall  maivses ;  in  tlie  intestine^  by  formation  of  an  en- 
terolifh  around  some  foreign  b<Kly,  as  a  gall-stone. 

Syxoptoms. — The  presence  of  a  foreign  body  in  the  stomach  may 
produce  no  symptoms  whatever ;  or  it  may  give  rise  to  pain, 
nausea,  and  vomiting.  These  symptoms  are  apt  to  c<jme  on  in 
paroxysms,  and  closely  resemble  the  gastric  crises  of  li»c<»motor 
ataxia.  If  the  body  is  IfKlged  in  the  small  intestine  near  the 
stomach,  tlie  symptfims  are  .similar  to  those  of  a  foreign  ImikIv  in 
the  stomach.  The  [wiin,  however,  may  be  localizetl  jsomewhat 
lower.  If  the  body  lies  lower  down  in  the  small  intestine  or  in 
the  colon,  there  will  be  more  or  less  constant  k»ciilizeil  pain,  with 
or  without  symptoms  of  intestinal  obstruction.  Coins  and  other 
metallic  bodies  may  often  l»e  located  by  the  x-rays.  The  retention 
of  Murphy  buttons  after  opei^ation  upm  the  intestines  is  of  fairly 
frequent  <x>currenc*e.  As  a  rule,  they  pnxluce  no  symptoms  and 
the  {jatients  are  unaware  of  their  presence.  Oet^asionally  symp- 
toms are  prcKluceil  which  necessitate  their  removal. 

The  treatment  r»f  irritating  ff)rcign  Ixtdies  in  the  stomach  or  in- 
testine consists  in  their  removal  by  gastrolnniy  or  enterotomy. 

Gastric  or  Duodenal  Ulcer. 

A  simple  rouml  or  peptic  ulcer  of  the  stomach  rir  duodenum 
may  occur  at  any  age  and  in  either  sex,  although  it  is  observed 
m<^t  frequently  in  young  anaemic  women.  The  ulcer  is  presum- 
ably caused  by  the  digestion  of  an  area  of  mucous  membrane  by 
rhe  gastric  juice  after  its  nutrition  has  been  impairt«d  by  tlirom- 
boeis  of  the  nutritive  vessels  or  trauma.  Gastric  ulcer  may  arise 
in  any  part  of  the  organ,  although  it  •xx'urs  most  frecjuently  along 
tile  leaew  car\'ature  and  on  the  p>sterior  wall,  nearer  the  pylorus 
than  the  cardia.  Duodenal  ulcvr  incurs  generally  alxive  the 
papilla.     The   ulcers  vary  in   size,  and  may  extend   through  all 
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the  coats  of  the  viscus,  producing  a  perforation  or  forming  dense 
adhesions  with  neighboring  parts.  The  appearance  of  the  ulcer  is 
often  that  of  a  clean-cut,  punched-out  loss  of  tissue  in  the  mucous 
membrane,  with  or  without  involvement  of  the  deeper  layers.  In 
old  cases  the  edges  are  hypertrophied,  and  these  ulcers  occasionally 
undei^  carcinomatous  degeneration.  The  disease  rarely  comes 
under  the  care  of  the  surgeon  unless  hemorrhage  or  perforation 
takes  place,  or  until  the  secondary  cicatricial  contraction  has  pro- 
duced pyloric  obstruction  or  an  hour-glass  stomach.  Duodenal 
ulcer  also  occurs  as  a  rare  complication  of  severe  bums.  Various 
theories  have  l)een  advanced  to  account  for  this  association,  but 
none  serves  to  explain  why  the  lesion  should  be  limited  to  this 
particular  region.  Like  the  round  duodenal  ulcer,  its  situation  is 
generally  above  the  papilla.  In  these  cases  death  may  result 
from  hemorrhage,  general  peritonitis,  or  from  exhaustion  following 
extensive  subphrenic  suppuration. 

The  symjitoms  of  gastric  and  duodenal  ulcer  are  similar,  and  a 
positive  diagnosis  between  the  two  conditions  can  rarely  be  made. 
The  condition  may  exist  without  symptoms ;  generally,  however, 
there  are  pain,  vomiting,  hsematemesis,  and  localized  tenderness. 
The  pain  may  occur  when  the  stomach  is  empty,  and  be  relieved 
by  taking  food ;  or,  more  commonly,  it  occurs  as  a  severe  colic 
one  or  more  hours  after  eating.  In  some  cases  there  is  an  almost 
continuous  pain  with  a  distinctly  localized  |)oint  of  tenderness. 
The  hemorrhage  may  be  very  profuse,  bright  blood  being  vomited 
in  large  quantities,  or  the  vomitus  may  apj>ear  as  a  black,  coffee- 
ground  mass.  The  passage  of  foul-smelling,  black,  tarr\',  jiartly 
digested  blood  by  the  bowels  frequently  occurs.  The  vomiting  is 
exceedingly  variable,  but  is  often  a  persistent  symptom.  The  con- 
dition is  associated  with  hyperacidity  of  the  gastric  juice.  The 
presence  of  the  ulcer  near  the  pylorus  may  occasion  narrowing  of 
that  orifice ;  or  if  located  elsewhere,  there  may  be  a  reflex  spasm 
of  the  pylorus.  In  either  event  there  may  l)c  a  retardation  of  the 
outward  passage  of  food  from  the  stomach,  with  the  development 
of  fermentation  and  gastric  dilatation.  Perforation  of  a  gastric 
ulcer  may  take  place,  generally  through  the  anterior  wall.  If  the 
perforation  is  minute,  a  localized  peritonitis  may  quickly  develop, 
seal  the  wound,  and  the  patient  recover.  If  the  perforation  is  of 
such  size  as  to  allow  a  considerable  amount  of  extravasation  of 
the  contents  of  the  organ,  a  rapidly  sprcjuling  diffuse  peritonitis 
results.  Perforation  through  the  posterior  wall  is  rarer,  on  account 
of  the  frequency  of  adhesions,  and  generally  results  in  subphrenic 
abscess.  Dumlenal  j)erforations  give  rise  to  localized  and  general 
peritonitis  according  to  the  size  of  the  opening  and  the  rapidity 
with  which  adhesions  develop. 
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The  symptoms  of  perforation  are  those  of  a  rapidly  developing 
epigastric  jKritonitis,  a.s  pain,  nausea,  vomiting,  prostration,  fever, 
chills,  muscular  rigidity,  and  tenderaess.  The  occurrence  of 
cholecystitis  can  geuerdlly  be  excluded  by  the  absence  of  a 
gall-bladder  tumor,  and  by  the  fact  that  the  initial  piin  and  ten- 
derness occurred  at  or  U*  the  left  of  the  median  line.  From 
acnte  pancreatitis  it  In  impossible  to  make  an  early  differential 
dLignosk. 

Trea^nent, — Gastric  or  dufxlenal  ulcer  accompanied  by  frequent 
hemorrhages,  cf>nstiint  pain,  or  <ttlicr  distressing  digestive  disturlv 
ances  which  do  not  readily  yield  to  dietetic  and  mc<lical  measure^, 
should  be  treated  surgically.  In  tliese  cases  an  exploratorj-  lapa- 
rotomy shoiikl  be  performed,  and  if  the  seat  of  the  ulcer  can  be 
reo«:)gnized  and  is  situ:it<Hl  favorably,  it  may  be  excised  and  the 
resulting  wound  united  with  Leml>ert  sutures.  In  the  great  ma- 
jority of  instances,  however,  the  site  of  the  ulceration  is  not  apfwr- 
ent,  or  its  removal  would  be  accooipauieil  by  too  great  a  risk. 
Gastro-enterostomy  will  in  these  cases  frequently  give  prompt 
relief  by  prrwiding  a  free  outlet  for  the  food,  Ijy  iudneing  pbysi*»- 
logic  rest  of  the  pyloric  porrion  of  the  stomach,  and  a  care  may 
resnlL  The  mortality  of  this  oj^eration  is,  tn  omipetent  hantL«, 
not  more  than  o  per  cent.  (Mayo-Robs<^)n),  whereas  the  di:«ease 
under  medical  treatment  is  associiited  with  a  death-rate  of  from 
20  to  40  per  cent. 

TTclers  of  the  Bowel. 

IHcers  of  the  bowel  below  the  duodenutm  may  be  caused  by 
typhoid  fever,  dysentery,  tuberculosis,  sx-philis,  actinomycosis,  in- 
testinal obstniction,  or  by  the  presence  of  foreign  bodies,  entero- 
liths, or  fecal  crmcretions.  These  rarely  come  under  the  care  of 
the  surgeon  unlfe^s  perforation  ftccurs. 

Typhoid  perforation  of  the  intestine  occurs  m  a  considerable 
number  of  cases,  being  tmiml  in  from  5  U*  2<^t  per  cent,  of  the 
autopsies.  It  takes  place  generally  in  the  second  or  third  week 
of  the  disease,  although  it  has  l^een  tound  as  early  as  the  eighth 
day  and  as  late  ob  the  tenth  week.  The  lesion  is  usually  single, 
and  is  generally  found  to  \ye  a  small  pin-point  |>erforation  on  the 
surface  opposite  the  mesenteric  attachment  Otecasinnaliy  several 
perforataoDS  are  present.  The  perforation  is  usually  snrrounde*! 
by  an  infiltrated  area  which  is  exceedingly  friable,  and  this  condi- 
tion frequently  renders  closure  by  sutures  difficult.  As  a  rule, 
the  perforations  from  typhoid  are  to  be  found  in  the  last  eighteen 
inches  of  the  ileum. 

The   symptoms  of  perforation  in  ti.*phoid  fever  are  often  ob- 


318  DISEASES  OF  THE  ABDOMEN. 

scure,  and  are  masked  by  tbe  symptoms  peculiar  to  the  disease. 
Generally,  however,  there  is  pain,  localized  in  tbe  lower  part  of 
the  abdomen,  with  ^yoiptoms  of  collapse  and  a  leucocytosis.  The 
temperature  frequently  falls,  while  the  pulse  becomes  more  rapid, 
weak,  irregular,  and  tMimpressible.  V«»miting  may  fKX?ur,  antl  an 
inc-rejise  in  the  alxl<iDiinal  tenderness  and  meteorism  is  evident. 
The  normal  area  of  hej>atic  datness  may  be  absent,  hot  this  is 
rarely  an  early  ^ign. 

Treatment. — While  the  condition  of  a  typhoid  patient  with  per- 
foration of  the  intestine  is  always  such  as  to  render  any  surg^ical 
Of  K-ration  extremely  hazardous,  immediate  laparotomy,  closure  of 
the  intestinal  wound,  and  cleansing  the  peritoneal  csivit)',  are  posi- 
tively indiaxted  in  all  cases  seen  sufficiently  early,  and  in  which 
the  physical  condition  is  not  so  grave  as  to  c<»ntra indicate  the 
administration  of  an  anaesthetic.  A  tliorough  operation  j>er- 
formed  with  the  maximum  of  speed  and  the  minimum  of  an- 
esthesia and  expttsure,  combined  with  the  judicious  use  of  stim- 
ulants,  especially  the  intravenous  infusion  of  saline  solution,  will 
occasionally  siive  a  patient  even  under  conditions  which  E?€em 
most  unlavondjle. 

Dysenteric  ulcerations  of  the  large  intcsline  rarely  |K'rforate, 
but  they  frequently  prove  fatal  by  the  exhausting  diarrho^  and 
hemorrhage  which  they  provoke,  as  well  as  by  the  hepatic  suppu- 
ration which  sometimes  follow^s. 

Treatment. — After  all  reasonable  medical  measures  have  been 
tried,  a  rightr-sidcd  eolost*)my,  with  frequent  irrigation  and  rest  of 
tiie  colon,  may  bring  about  cure.  Complete  extlrjMtion  of  the 
colon  has  successfully  been  }>erformed  by  Ijilienthal  for  chronic 
hemorrhagic  colitis  which  had  resisted  all  other  tresitment. 

Pyloric  Stenosis. 

Pyloric  stenosis  results  from  extensive  ulceration  and  thicken- 
ing, from  cicatricial  contraction  of  the  orifice,  from  peripyloritis, 
fri>m  new  growths,  and  from  spasm.  As  tliis  OHudition  is  most 
frtH|uently  asscKnated  with  ulcer  or  carcinoma,  its  early  recognition 
is  of  the  great<*t  imjiortancc.  The  rcf^nlts  of  pyloric  obstructifiu 
are  the  gradual  development  of  a  dilated  stumach,  with  or  without 
atrmy  of  its  muscular  structure,  retardation  of  the  outward  pas- 
sage of  food  into  the  intestine,  acid  fermentation,  and  subacute 
gjistritis.  The  stomach  may  reach  an  enormous  size,  and  by  its 
weight  may  drop  downward  when  the  patient  is  erect,  so  that  the 
lesser  curvature  lies  two  or  more  inches  below  the  cnsiform  cfirti- 
lage  and  the  greater  curvature  may  reach  the  symphysis  pubis 
(gastrctptosis). 
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The  symptoms  of  pyloric  stenosis  are  those  of  a  dilated  stom- 
ach. There  is  more  or  less  constant  epigastric  discomfort,  with 
nauj^ea,  a  foul  tonjErue^  and  otfenjrive  breath.  As  <mly  a  snmll 
quantity  of  the  dxiii  taken  |iassesi  into  the  intestine,  and  as  little 
iji  absorbed  iuim  the  iHlatetl  skmiarii^  the  jmtient  rapidly  losi-s 
flesh  and  strength,  the  bowels  are  c<nisti|K»le<i,  the  urine  scanty, 
the  skin  dry,  and  the  mind  apathetic.  Vomiting  is  the  most 
characteristic  symptom.  It  fKX'urs  at  irrejjular  intervals  and  is 
often  copirujs  ;  in  severe  cases  two  or  three  quarts  may  be  ex- 
pelled. The  voraiteil  matter  is  made  up  nf  a  mixture  of  partly 
dif^ted  food  suspended  in  a  foid-smelling,  dirty  pray  fluid  con- 
taining lactic  and  butyric  acids  and  other  products  of  decomposi- 
tion. It  of\en  happens  that  food  taken  a  day  or  two  previously 
can  be  recognized  in  the  vomitus. 

In  the  dia^osis  of  dihitation  of  the  stomach  the  physical  signs 
are  of  great  importance.  By  inspection  the  outlines  of  the  greater 
and  lesser  curvatures  are  often  clearly  projected  up>n  the  abdom- 
inal wall ;  and  peristaltic  waves  may  be  seen  passing  from  the 
fundus  to  the  pylorus  or  in  the  reverse  direction. 

By  palpation  one  may  elicit  an  abnormal  splashing,  of  wide 
extent,  at  a  time  when  the  normal  stomach  should  be  empty.  A 
dilated  stomach  when  distended  by  gas  affords  a  uniform  elastic 
resistance  like  that  of  an  air  cushion. 

By  percussion,  in  the  erect  posture,  a  line  of  flatness  can  be 
determined,  which  corresponds  to  the  level  of  flui<l  in  the  depend- 
ent port  of  the  greater  curvature.  If  nt>w  more  fluid  be  swallowed, 
the  upper  level  of  flatness  will  be  found  at  a  higher  plane.  If  the 
patient  be  placed  in  the  dorsal  position,  or  if  the  fluid  be  removed 
by  the  tube,  the  flatness  will  give  place  to  resonance. 

When  the  stomach- tube  is  passed  far  enough  U>  be  arrested  by 
the  greater  curvature,  the  length  of  tube  beyond  the  incisor  teeth 
may  reach  twenty-eight  inches  or  more  ;  whereas  the  length  for  a 
normal  stomach  scarcely  exceeds  twenty-four  incheii.  If  the 
stomach  be  inflated  with  air,  by  raean-^  of  the  rubber  bulb  of  an 
atomizer  attached  t<5  the  stomach-tube,  or  by  the  liberation  of  car- 
bonic acid  gas,  after  swallowing  separately  solutif»ns  of  tartaric 
acid  and  s<Kliura  biairbonatc,  the  examination  by  ins|>iM'tinn  and 
perea'5sion  will  be  greatly  facilitate<l.  The  c-apacity  of  the  organ 
may  also  be  estimated  l>y  mea.suring  the  maximal  quantity  of 
water  which  can  Ijc  introduce*!  through  the  tube  and  again  recov- 
ered by  immeduitily  siphoning  ofl*.  Sometimes  it  u»  difficult  to 
distinguish  between  dilat;ition  of  the  colon  and  that  of  the  stom- 
ach ;  but  a  decision  may  \ye  retifhed  by  distending  one  organ  with 
water  and  the  other  with  gas. 

If  the  gastric  dilatiition  be  due  to  a  pyloric  careinoma,  which 
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h&»  not  developed  frnm  the  mngios  of  an  older  ulcer,  it  will  g^ti- 
ertUly  be  foond  that  finee  hydrocUoric  acid  is  ab^tent  or  preisent 
only  is  trails ;  or  thai  eombined  bTdroehkHic  acid  is  prEsent 
alone,  while  lactic  acid  ts  easily  recognizable.  Absence  of  hydro- 
cIiIotic  acid  with  pre:!eDoe  of  lactic  acid  i?  not  patbc^oniooic  of 
carciooma ;  it  indicates  necessarily  only  pyloric  ob^tniction^  ga^trie 
dilatation,  s^tagnatiftn  of  the  stocnach-ooD tents,  and  secretory  ina- 
bility' ;  bat  carcinooia  tif  the  pylorus  is  by  ^  the  eommooe&t  cause 
of  these  a^«ociated  oonditioas.' 

In  addition  to  the  tests  roentioocd  in  the  foot-note,  it  is  well  to 
search  for  red  bl<i*<l-celU  with  the  microgcope  and  to  test  for 
haemoglobin  ciiemically.  In  rare  instances  small  particles  of 
carcinomatous  growtli  may  be  recc^nized  by  the  microecope. 

When  hydrochloric  acid  is  absent  awl  lactic  acid  present,  partic- 
ularly in  cases  of  carcinoma,  tberp  will  often  be  found  myriads 
of  large,  slender  bucilli  which  stain  brown  with  Gram's  iodine 
solution.  Tb'se '*  B<^»as-Oppler**  bacilli  are  quite  suggestive  of 
carcinoma. 

The  treatment  of  this  condition  consists  in  surgical  procedures 
which  onlarjire  the  pyloric  orifice,  or  those  which,  by  establishing  a 
now  mitlt't,  sidetrack  the  obstruction  and  allow  the  organ  to  regain 
its  normal  tone.  The  former  may  l>e  accomplishe«l  by  pyloroplasty 
and  pylorectoray  ;  the  latter,  by  gastn>Heoterostomy,  soon  to  l)e 
described. 

Hour-glass  Stomach. 

Hour-gliLss  stomach  is  a  cicatricial  c«>ntraction  of  the  walls  <»f 
the  stomach  near  \hi  middle  which  divides  the  organ  into  two  por- 
tions connc^cted  only  hy  a  narrow  opening.  This  condition  may 
result  from   healing  of  an   extensive  ulceration,  frcrm   ]»erigastric 

'  In  ortifT  1o  fxaminc  ehemicatly  the  fzastric  contents,  the  stomach  "hnuld  lie 
^lc«ni«e(]  hy  lavage  anil  :i  tesrt-brtukfast  given,  c<»nsistin|;  of  a  «lr>-  mil  without 
UultfTwml  a  pint  n(  u-xi  withnut  creana  or  fcugiir.  At  thp  emJ  of  mi**  htmr  the 
seonmch  in  eniptitHl  thruiifyh  the  tube  and  the  contents  testcti  for  free'  hydrtK'hloric 
jiriil  hy  mriin.s  of  ronptt-rerJ  paper,  or  phloroghicin  and  vanillin,  or  diniethyl- 
nmidfMixo-Wnzol.  If  free  hydnx^hloric  acid  be  pre^^nt,  it*«  amotmt  should  l»e 
e«timnte<l  bv  litralion  with  ^  n<innal  sf>dium  hydioxi4lL-  solittion,  tising 
inmelhvl-nmnhKtzo-bcnjtol  as  an  indicator.  If  the  dilatation  Ik-  due  to  a  recent 
nirer,  liv|K*rricidity  is  often  found.  If  free  hydrtH-hlfMie  arid  Jh-  abf^enl,  one 
Mltoiild  (ielennine  the  eoinbine<i  hydroelilorie  arid.  This  is  done  hy  two  separate 
litnilioiis:  fiivt,  using  phenolphlhiilein  as  an  indirator,  the  resnlt  ix'pn'scnling  the 
lotnl  acidity  due  to  free  hydRKliloric  acid,  combinH  hydnn-hloric  acid,  tn-gunic 
ncidM  ami  aVid  wiUk;  second,  using  alizarin  as  an  indiratov,  the  result  nprenenting 
the  tot.ll  aridity  minus  the  eotid>iiie<l  hyd^(X^hlol^c  acid.  If  now  the  sectuid 
n'Kult  W  suhtntclcil  from  the  first,  one  IiaH  an  exprv^ion  of  the  ncidity  due  to 
hydn>chh)ric  acid  in  alhuniinoiis  conihinatinn.  If  hydroehloric  acid  l>e  ah-ent,  h 
it' essential  to  test  for  the  prenence  of  lactic  acid  by  extracting  the  gastric  contents 
with  el  her,  di.'wolving  in  water  and  adding  ferric  chloride,  a  pcwitive  result 
yielding  a  bright  yellow-green  c<»lor. 
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adhesions  due  to  local ize«l  ^leritonttis  from  a  small  perforation,  or 
rarely  from  malignant  dir^oa^e. 

If  the  olistruction  is  lociited  near  the  pylorus,  the  isymptonis 
may  resemble  those  of  pyloric  stenosis ;  if  near  the  middle  <»f  the 
stomach,  they  may  differ  in  that  the  jmtient  is  able  iti  take  and 
retain  only  a  small  amount  of  fcMid  from  the  diminished  capacity 
of  the  organ.  Pain  is  nsuiilly  present,  and  malnutrition  is  fre- 
quently the  most  important  syoipiom.  In  many  aises  a  tumor 
can  lie  felt  which  .-trongly  resembles  carcinoma.  A  symptom 
observed  by  the  author  in  a  well-marked  case  was  absence  of 
visible  gastric  dilatation  atW  tiie  intDMluctiun  of  air  by  a  bulb 
syringe  or  after  the  swallowing  sepjirately  of  sodium  bicarlxMiate 
and  tartaric  acid.  The  re:is<jn  of  tliis  was  appjirent  on  ojK'ning 
the  abdomen,  when  it  w:is  found  that  the  contnictiug  bands 
divided  the  stomach  near  its  centre,  the  canliac  jKirtion,  which 
would  chiefly  be  dilated  by  the  gas,  lying  wholly  beneath  the  left 
costal  arches. 

Treatment. — Three  metliotls  of  treating  this  condition  have 
been  suggested :  ffoMroploMyy  or  making  a  longitudinal  incision 
through  the  scar  and  uniting  it  tRmsversely,  thus  enlarging  the 
opening  as  in  pylomplasty  ;  f/aMroffOJitroittomy^  or  esta!>lishing  an 
artificial  opening  between  the  two  dilated  portioas  of  the  stomach  ; 
and  gastro-eiUerostomyf  or  uniting  the  jejunum  with  the  cardiac 
pouch. 

Peripyloritis. 

Peripyloritis  is  a  condition  in  which  there  are  adhesions  between 
the  pylorus  and  the  anterior  aMominal  wall,  the  gall-bladder,  the 
liver,  or  the  ix>lon,  caused  by  a  hxialized  j)entonJtis  from  a  perfora- 
tion of  the  stomach  or  dutxlenum,  or  by  extension  of  an  inflam- 
mation from  an  infected  gall-bladder. 

The  symptoms  of  peripyloritis  may  be  those  of  pyloric  stenosis, 
portal  congestion,  common  duct  obstruction,  or  simply  localized 
pain. 

The  treatment  is  by  laparotomy  with  separation  of  the  adhesions. 

Carcinoma  of  tlie  Stomach. 

Next  to  the  uterus,  the  stomach  is  the  most  frequent  seat  of 
primary  carcinoma.  It  occurs  in  four  forms,  which  in  the  order 
of  their  frequency  are  the  cylindric  cell  epithelioma,  the  encepha- 
loid,  the  scirrhous,  and  the  colloid.  (  ancer  affe<^ts  the  pylorus 
and  lesser  curvature  in  more  than  two-thirrls  of  the  cases.  It  is 
rarely  limited  to  the  anterior  or  posterior  wall  or  the  greater  cur\*a- 
ture.  It  is  of  fairly  frequent  occurrence  at  the  cardiac  orifice. 
21 
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CoOnid  onnr  Bviiva  all  tfci  nnir  iif  ffii  ifMiwli  n  m  mli 
AiByMJ  cftea  iiymilu  to  ma^tm'mf  my%n\  mm!  tMwgu  £^- 
MnMiortiKdiMM»ftili0«a,Mafide^dto  lyvplMtir  duwb  ; 
thcM  in  |>vlodc  p%mlhn  ffnd  tlHMe  aloag  ^  knr  cimjit^  the 
Ijmpb'Oodeii  ia  tie  ^Mferahcpatie  onaHaai  aie  irs«  ttrrolrcd, 
while  in  gnvwtks  of  the  gnaler  cMtatmg  thoK  Ijing  beCween  the 
tivo  lijef»  of  the  gs«tt  ^imwilmii  are  euligtA.  At  a  k&er  period 
die  OTiHwIimeiilBr  and  Jngwinal  KaiipbHiodcs  ofien  are  iRraded. 
Dinet  extfliaioo  of  tbe  (fieoMe  to  tiK  Inner  ie  not  mfimueat,  aiid 
wuwwoaily  cnlai^geiiMot  of  the  liver  aDd  other  hepatic  apufitams 
ttft  Boattd  betove  the  stoBHeh-leaiiM  v  Rcogmaed. 

Tbo  f7ini»toiiui  of  ga^trie  caoeer  mar  for  a  loo^  titoe  be  ex- 
tftiBely  okt^-urtT.  In  not  a  few  instances  the  patients  pteeeul  nolr 
s^ptofnf»  of  general  ill  health,  with  prognsBiTe  ansmia  and  lc«s 
of  Mah  and  ati^nj^h.  In  moet  cases,  hmrever,  there  »  a  history 
of  uoftant]  fligpfttion,  with  a  certain  aninuDt  of  paiuy  nanseay  and 
vomiting.  Thei^e  afmptoiBa  ooair  more  freqneiitlj  after  taking^ 
food,  altbougii  the  vnimttii|^  maj  be  irrc-guLir  or  ahecot  in  raaes 
of  cancftT  limited  to  the  anterior  or  posterior  wall  of  the  orgain. 
In  pyloric  cancer  tbe  vomiting  uorar»  one  or  two  hoars  after 
taking  ffNid ;  in  cancer  of  the  cardiac  orifice,  at  a  much  earlier 
pcrio<l.  Kxfrpt  in  tlio  enwphaloid  variety,  hemorrhage  is  rarely 
proftiiw*.  It  is  frefjuently  present,  however,  and  appear?  as  a 
nlnck  "  cr»ff«<^'-^Hin<l "  mas.«  in  the  vomited  material. 

T\w  j»r**H«  nc*'  f»f  a  fMilpahIc  tumor  in  tlie  epigastric  region,  while 
frenyrntly  •l«'t«'ct:iM<'  in  tho  later  gtagi-s  of  the  di.*ease,  is  not  an 
erirly  •^1^",  ^^^^  *^i*'  rcfi.-*<»n  that  tbe  growth  of  the  tumor  is*  silnw, 
and  it  rarely  n-achc.'*  a  miz**  to  render  its  rect ignition  easy  until 
other  «yrnptom»  render  the  diagnosis  certain.  Moreover,  only  a 
unudl  jMirlioii  of  a  xtoniarh  is  accessible  to  jKiIjMition,  as  two- 
llnrdn  or  more  of  this  organ  lies  beneath  the  ribs  un  the  left  side. 
Wfjeii  felt,  the  tunior  is  iisiinlly  banl  and  nodular,  and  moves  at 
firnt  with  respinition.  At  ii  later  jM-riod  it  may  bix*oine  fixed  fntm 
ftdliestonH  U*  tlie  dec|>er  |xirt>.  f>e<'asionaliy  a  dilated  stomach 
may  b<'  •*e<'n  on  iiiHjH'etion,  presenting  |wTistaltie  waves  moving 
Inun  let'l  to  rigbf.  In  tlir  later  stages  of  tlie  disorder  tlie  jKitients, 
in  mitlitlon  to  tbe  emaciation,  prolbnnd  ana*niia,  and  progressive 
aMllieniii,  pr4'sent  a  [x'culiar  sallow  rolor  of  the  skin,  or  aiebexia, 
wbieli  t^  pi-Hmps  more  markwl  in  gastric  cancer  than  in  that  of  any 
other  i>art. 


Pyloric  cancer  prtnluces  gastric  dilatation  with  the  cliaracter- 
istic  symptoms  ;  cancer  of  the  cardiac  oritice  pnxluces  atrophy  of 
the  stomach  with  enormous  dilatatiou  of  the  (¥:?<^phagus. 

Diagnosis. — Vievveil  from  a  .stand i)ohit  of  surgical  treatment,  it 
L*  of  the  uttno.-4t  imjwtrtance  that  ciincer  of  the  stomach  should  be 
rec<.)gnized  at  the  e;irliest  possible  moment,  for  it  i>  only  at  this 
period  that  radical  treatment  holds  out  any  cliance  of  success. 
The  occurrence  of  dyspeptic  symptoms  with  loss  of  flesh  and 
anfemia  in  an  iudivi<lual  over  forty  years  of  age,  or  a  distinct 
aggravation  of  a  previous  digestive  disturbaiKv,  should  always 
awaken  the  suspicion  of  cancer.  If  to  this  are  added  evidences  of 
decreased  motility  of  the  orgim,  with  an  absence  of  free  hydro- 
chloric acid,  exploratory  la^Kirotomy  for  purposes  of  diagnosis  and 
tresitment  Is  justifiable  if  the  |>atient  wishes  to  avail  lumself  of  the 
advantiges  of  an  early  nidical  operation.  Gastric  ulcer  can  gen- 
erally be  exeludai  by  the  age  of  the  patient,  the  less  frequent  but 
more  profase  hemorrhage,  the  more  violent  attacks  of  jjain, 
hyperacidity,  and  the  fact  that  the  disease  may  last  for  many 
years  without  loss  of  weight  and  strength  and  with  periods  of 
distinct  improvement  in  the  general  nutrition  and  ans&mic  comli- 
tion,  between  attacks  of  hemorrhage.  Atonic  gastritis  may  show 
an  absence  of  hydrochloric  acid,  the  dignxstive  disturbances,  the 
loss  of  weight  and  strength,  the  aniemia,  but  rareJy  the  cachexia. 
Moreover,  the  progress  of  the  disease  is  much  slnwer. 

Prognoais.^ — The  disease,  unless  radit-ally  removed  at  an  earlv 
periotl,  is  invariably  fatal,  death  occurring  in  from  one  to  two  years 
aAer  the  first  characteristic  symptoms.  Radieal  cures  of  the  dis- 
ease Ijave  been  obtained  by  early  extirjKition,  but  it  is  rare  for  the 
surgeon  to  see  tliese  patients  at  a  peri<xi  when  removal  oflTers  hope 
of  such  a  favt>nible  result.  Life  may  ot^en  be  prolonge<l  and  suf- 
fering relieved  by  certiiin  palliative  surgical  measures,  as  gastros- 
tomy and  gastro-enterostomy. 

Treatment.— As  s<x)n  as  the  diagnor^is  is  establisheil  or  rendered 
even  prrjbable,  it  should  be  decide*!  which  methdxi  of  treatment  is 
to  be  followed,  the  radical  or  the  palliative.  Radical  treatment  by 
early  remoxid  nf  the  gw^\'th  is  justifiable  in  the  primary-  stages 
of  the  dUease  l>efore  wasting  or  marked  aujcinia  has  tHXMirrcd,  and 
when  there  is  reason  to  believe  that  the  disease  has  mit  involved 
the  neighb«5ring  lympliatics.  This,  of  course,  can  only  Ix*  deter- 
mined by  an  exploraton*  operation.  Eidarged  lvmph-u<xlcs  may 
be  due  to  septic  absorption  from  a  malignant  ulcer,  and  should  not 
deter  the  surg»»on  from  radic!»l  o|M^ration  if  other  eijnditiims  are 
favorable.  Careinoma  of  the  pylorus  should  be  removeil  by  pyl«^ 
rectomy.  If  the  disease  involves  the  body  iA'  the  organ,  gjtstrec- 
t4imy,  partial  or  complete,  is  indicated.    Neither  of  these  operations 


■ 


324  DISEASES  OF  THE  ABDOMEN. 

should  be  attempted  if  there  is  extensive  l^^mphatic  involvement 
or  if  there  is  marked  anaemia  or  cachexia. 

If  the  palliative  metliod  of  treatment  is  to  be  followed,  the 
patient  should  be  placed  in  the  most  favorable  hygienic  surround- 
ings ;  should  have  an  abundance  of  easily  digestible,  nourishing 
food ;  and  if  the  stomach  is  irritable  or  there  is  evidence  of  dimin- 
ished motility,  with  dilatation  and  fermentation,  lavage  should  be 
practised  daily.  Grastro-enterostomy  should  be  performed  on  cases 
of  pyloric  stenosis. 

Sarcoma  of  the  Stomach. 

Sarcoma  of  the  stomach  is  a  rare  disease.  According  to  W.  S. 
Fen  wick,  it  is  present  in  from  5  to  8  per  cent,  of  all  malignant 
growths  of  the  organ.  Two  forms  are  described,  the  small  round-cell 
or  lymphosarcoma,  a  rapidly  growing  and  exceedingly  malignant 
tumor,  and  the  spindle-cell  variety  or  fibn>8arcoma,  a  slower  devel- 
oping and  less  malignant  growth.  The  disease  occurs  at  an  earlier 
age  than  carcinoma,  the  majority  of  cases  developing  in  women 
between  thirty  and  forty  years  of  age.  Tlie  disease  resembles 
carcinoma  in  that  there  are  early  digestive  disturbance,  localized 
pain,  hemorrhage,  and  vomiting,  with  rapid  loss  of  flesh  and 
strength  and  progressive  antemia.  If  differs  from  carcinoma  in 
that  the  tumor  grows  faster  and  reaches  a  greater  size ;  it  is  more 
movable,  and  is  frequently  associated  with  enlargement  of  the 
spleen,  fever,  general  purpura,  and  the  presence  of  small  cutaneous 
sarcomatous  nodules  around  the  umbilicus.  In  lymphosarcoma 
no  surgical  treatment  is  to  be  recommended,  as  the  growth  pro- 
gresses rapidly  to  a  fatal  termination,  and  when  the  disease  is  suffi- 
ciently far  advanced  to  admit  of  a  positive  diagnosis  it  has  passed 
beyond  the  possibility  of  surgical  relief.  Fibrosarcoma  should 
be  treated  in  the  siime  manner  as  gastric  carcinoma. 

Intestiiial  Obstruction. 

Intestinal  obstruction  may  be  caused  by  any  condition  which 
prevents  the  normal  outward  movement  of  the  intestinal  contents ; 
hence  it  may  be  due  to  paralysis  of  the  bowel  from  acute  peri- 
tonitis, to  strangulated  hernia,  to  strangulations  within  the  aMom- 
inal  cavity,  to  intussusception,  to  the  lo<lgenient  of  foreign  bodies, 
to  impaction  of  solid  feces,  to  the  presence  of  twists  or  kinks  of 
the  bowel,  to  new  growths,  to  cicatricial  contractions  following 
ulceration,  and  to  the  outside  pressure  of  tumors. 

In  this  section,  however,  those  forms  only  will  bo  considered  in 
which  intra-abdominal  mechanical  obstruction  constitutes  the  chief 
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factor,  obstructions  from  septic  ]>eritoDitis,  external  hernias,  or 
rectal  diseases  l^eing  oonsideretl  ei^wherf.  In  this  connection 
the  terra  ohstruction  jjignifie*  oociusii>n  only  ;  tUnmyulation^  on  the 
other  band,  signifies  not  only  o<^clu!?ion  of  the  gut,  but  also  press- 
ure on  the  bloodvessels,  cutting  oiF  the  cinnil:itif>o  to  the  part,  and 
leading  to  gangrene.  The  syniptnms  of  .-tnmguiatiou  are  much 
more  acute  than  those  of  t^bstruetion. 

Acute  intestinal  obstruction,  aco.niing  to  Fitz,  is  most  fre- 
quently Ciiu.-^^l  l>y  roHMtrk'tloii  of  thr  bowel  by  ljiintl>  or  adhesions 
resulting  from  previi»u.s  inflammatory  prrK?esses,  from  fu't;il  struct- 
ures (as  a  Meckers  diverticulum  which  is  connectetl  with  the 
mesentery  or  abtlnminul  wall  by  means  of  a  fibrous  cord),  from 
incarceration  of  a  |x»rtion  of  the  inti-stine  in  one  of  the  |K*rit<»neal 
fossse  (duodenojtyunal,  sub4\XM^il,  "ir  subsigmoid),  thmugh  a  rent  in 
the  mesentery-  following  a  surgical  o|H'rati<>n,  or  through  a  narrow 
opening  created  between  two  biyers  of  the  mesenterj-  caused  by 
adhesions  from  caseating  tuberculous  glands. 

Next  in  frequency  comes  intussuifcviAion,  in  which  one  portion 
of  the  intestinal  tube  is  pusheil  into  an  adjacent  pt>rti<>n  by  violent 
peristalsis  (Fig.  126).     This  ctmdition  is  obser\-m  most  frequently 


Showing  relations  of  the  component  p«rt«  nf  an  intussiuception. 

in  children,  and  may  l>e  due  to  diarrhn?a,  to  the  presence  of  a  for- 
eign body  or  a  tumor  within  the  lumen  of  the  gut.  The  most  fre- 
quent seat  i\i  the  priman.-  invagination  is  at  the  ileocapcal  valve. 
This  may  lie  immediately  carrie<l  upward  into  the  colon,  drawing 
after  it  more  or  lesv-*  of  the  ileum,  or  the  ileum  may  l>e  at  first 
plLshed  thn>ugh  the  valve,  drajrging  the  ileix*tccal  valve  and  OBcam 
upward  at  a  later  peri^id.  The  fir^^t  variety  L**  ealle<l  Ueoctreat  in- 
toflsiiaoeption  ;  the  second,  ileocolic.     The  former  is  the  commonest 
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fovm  of  the  tlif*ea»e,  the  hitter  the  rarest.     Between  these  two  Id 

jK>tnt  o(  frec|uencv  tf>nu'  the  entrric  variety  niul  the  colic  ;  in  the 
fortner  the  It'^lou  is  ctnitiwed  to  the  !<mall  intestine,  iu  the  latter  to 
the  ef>Ion. 

Voivuht^,  or  a  twist  of  the  inte.'^tiiie  on  its  ineseiiteric  axL?  suffi- 
cient to  fjiiisr  jiii  tthstnietiim  of  its  lumen  inidl  a  siranguhition  of 
th*'  me.-tnU'ric  vesst^ls,  is  thinl  in  |M>int  of  fn'^jiu-ncvv  Tliis  occurs 
genemily  in  iniiklle-ageti  men,  and  in  more  than  one-lialf  the  cji^^s 
is  found  in  the  sigmoid  flexnre  ;  the  r<^ion  of  the  cseeum  is  next 
in  fre4jnent'y,  and  the  small  intestine  third, 

Fotrif/ii  ImmUi-.s  iwrasionally  give  rist*  ti>  iioiite  obstnietion.  They 
may  exist  for  some  lime  in  tlie  bnwel,  prodneing  more  or  less  in- 
definite syrn|>ttirns^  but  give  rise  to  aeute  stoppagi*  only  when  tliev 
heeome  lodged  in  eertiiin  narrow  regions,  as  at  tlie  ileocR^eal  valve. 
Foreign  IxMltes  wliieh  have  l>een  ^wallowc'd,  masses  of  intestinal 
worms,  large  gtdl-stones  wliieh  liave  uleenittMi  thnuigli  from  the 
gall-liladder  into  the  small  intestine  or  eolon,  and  enteroliths  made 
up  of  feeal  etaientions  or  other  foreign  h<Hr]ies  enlarged  by  a  de- 
pisit  of  the  |ilu)spliates  of  lime  and  magnesia,  are  among  the  eom- 
monest  li^reign  hmlies  ffiund  under  thesi^  eonditions. 

The  asrmptoins  of  aente  intestinal  obstnietion  are  pain,  vomiting, 
obstipation,  alKlominal  distention,  and  marked  prostration.  The 
pain  may  be  eolieky  or  eonstant  ;  the  former  in  incomplete  ol»- 
st ruction,  the  latter  in  complete  ;  it  is  gern'mlly  referrwl  to  the 
regitui  of  the  umbilieus,  and  may  bwome  intense.  The  vitmiting 
is  |wrhaps  tlie  most  eharaeteristie  symptom.  At  first  the  stomach- 
contents  are  rejeete<l,  then  bile,  and  finally  intestinal  matter. 
While  the  contents  of  the  lower  Ixiwet  are  fre(|Uently  expeUetl 
either  s|>ontaiiconsly  or  as  a  result  of  an  enema,  no  free  movement 
from  above  takes  place,  and  the  alMlomen  grathially  swells  from 
the  aeenmulation  of  gas  which  results  from  fermentation  of  tlie 
intestinal  matters  confine*!  alMive  the  obstructed  area.  This  fer- 
mentation also  develops  highly  toxic  substances,  which  by  their 
abs(tr|>tion  give  rise  to  the  progressive  asthenia  and  sh<x*k  which 
always  accom|winy  this  condition.  The  pulse  ts  small,  nipid,  and 
irregular,  the  tempeniture  is  subnormal,  hiccough  occurs,  the  skin 
is  cold  and  moist,  the  face  drawn  and  anxious,  the  eyes  sunken, 
the  circulation  impede<l,  and  the  patient  unless  spewlily  relieved 
gradually  passes  into  a  condition  of  fatal  collapse.  When  the 
obstrnetion  is  situated  high  up  in  the  small  intestine  distention 
may  l>e  absent.  The  vomiting,  however,  is  severe  and  exhausting, 
and  the  urine  is  scanty,  high  eohire<l,  and  contains  a  large  amount 
of  indican.  If  life  is  sutticieutly  prolongetl,  necrosis  of  the  gut 
may  occur  with  jierfonttion,  giving  rise  to  septic  peritonitis.  This 
condition  is  evidencetl  by  alxlominal  tenderness,  muscular  rigidity. 
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and  fever.  When  it  occurs  late  in  the  disease,  the  reaction  is 
flight  and  often  transit<:»ry,  the  only  indication  being  perbap.*  a 
more  rajndly  developing  toxieniia^  As  thes^e  cas^-:?  are  frei^uently 
seen  by  the  f^urgeou  only  after  considerable  delay,  it  is  often  im- 
poasible  to  make  a  more  s|KX-ializcd  diagnosis  than  to  affirm  tl^at 
obstruction  of  some  kind  exists.  Certain  fact;*,  however,  suggest 
the  probable  exi.«?tence  of  one  or  the  other  of  the  usual  varieties. 
ThiL««,  a  history  of  previous  peritonitis  in  an  adult»  or  a  recent 
abdominal  section,  would  suggest  strangulation  by  a  band  of  ad- 
hesions ;  a  gRuhmlly  developing  satisage-shapetl  tunictr  in  the 
region  of  the  c«ilon  in  a  child  with  bloody  stools,  or  the  presence 
of  a  protruding  mass  in  the  rectum,  would  warrant  the  diagnosis 
of  intussusception.  Acute  sudden  pain  and  tenderness  in  the  left 
inguinal  region  in  an  adult  with  the  classic  symptoms  of  obstruc- 
tion would  Ic.ul  one  to  think  oi'  volvulus  ;  while  the  prei«ence  of  a 
localizetj,  hard,  movable  tumor  in  the  n^ion  of  the  oecum  or  sig- 
moid would  point  to  a  foreign  bo<iy. 

Treatment  of  Acnte  Obstmctiou  of  the  Bowel. — This  should  in- 
variai)ly  be  surgic^il,  and  r^hotild  Im?  in^titutetl  as  soon  as  the  diag- 
nosis is  made.  Distention  of  the  c*ihm  with  gas  or  water  in  a 
case  of  suspected  early  intussusception  may  l>e  trie<l  while  the 
patient  is  being  prepared  for  operation,  but  prolouge*!  attempts 
should  be  tliscouraged,  as  thev  tend  only  to  weaken  the  patient 
and  render  him  less  able  to  bear  the  strain  of  operation. 

WTien  there  are  distinct  localizing  signs  the  incision  should 
be  made  in  such  a  region  as  best  to  expose  the  seat  of 
obstruction.  If  there  are  no  such  signs,  a  median  incision 
should  be  made  and  the  transverse  colon  first  found  and  exam- 
ined (Murray).  If  this  Is  distended,  the  ol^struction  should  In? 
sought  for  in  the  descending  colon  or  sigmoid  ;  if  the  transverse 
colon  is  collafiseil  and  the  small  intestine  distendwK  the  obstruc- 
tion will  prohjibly  be  found  at  the  ciecum  or  in  the  small  intestine. 
When  the  piint  of  obstruction  is  reached,  it  should  he  relieveil  as 
quickly  as  j»ssible,  and  the  aWominal  wound  close*l  with  through- 
and-thn»ugh  silk-worm  gut  sutures.  If  the  obstniction  I*  csiused 
by  strangulation  or  by  incarceration  of  a  loop  in  a  peritoneal 
pouch  or  mesenteric  opening,  the  bands  should  be  divided  or  ex- 
cise* 1,  the  adhesions  sejxiratinl,  the  incarceratetl  l(»op  of  intestine 
relieved,  and  the  opening  closed  by  sutures  to  prevent  recurrence. 
If  the  strangulated  gut  is  gangrenous  it  should  be  excl«ed  and  the 
bowel  nnitetl  with  a  Murphy  bntt^m  or  by  one  of  the  other 
methods  of  intestinal  anastomosis  to  be  descril>ed  later.  If  there 
is  doubt  regarding  the  vitality  of  the  intestine,  the  diseased  Irop 
may  be  drawn  out  of  the  alxlomen  and  surrf3imde<l  with  ganze,  leav- 
ing the  question  of  replacement  or  entereciomy  to  be  determined  at  a 
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Iat4?r  period.  If  iiitiis,su.sceptioii  is  present,  It  should  be  rt'duced 
by  luaiiipidation  or  niaiiipidatinn  aidrt]  by  tlio  pirssuiv  uf  water 
intHMJiR'til  into  the  colon,  the  patient  being  in  tlie  Trenddeidmrg 
jxjstnre.  If  this  iiiils,  the  intestine  shtmld  lie  oju-netl  bv  a  longi- 
tiidinal  ineision,  the  inva|::inatetl  mass  removed,  and  intestinal  an- 
astomosis made  ijy  the  ilaunsel  nietlnxl,  to  be  tleMTilK**!  at  the 
end  of  this  section.  In  case  of  volvulns  the  Ixiwel  should  be 
initwisteil  ;  in  ease  of  a  fc>rei|:jn  b(»dy  in  the  intestine,  it  should  !«? 
iuovlmI  baekward  if  jxissible  by  manijiulution  and  renioveit  hy 
ineisioti  tlnnrngh  a  healtliy  jKirt  of  the  gut.  In  many  instiinees  it 
hapjiens  tluit  the  eondilion  of  the  jtatient  will  not  admit  of  pro- 
longed surgieiil  mananivres,  and  it  is  often  necessary  to  withdraw 
u  hiop  of  small  or  large  intestine  as  close  abftvc  the  point  of  ob- 
struetion  as  jMissibh^,  and  ereate  an  artifieial  aims,  thus  relieving 
tile  obstruetion  and  allowing  the  patient  to  n-eover  troni  the  ex- 
treme tctxiemia,  after  wliieh  a  sul>se<juent  operation  may  be  under- 
taken to  remifve  the  eause  and  close  the  artificial  opening. 

Chronic  intestinal  obstruction  is  due  to  a  slowly  developing 
narrowing  of  tire  intestinal  tnlK.*,  as  a  stricture  resulting  from 
the  healing  of  an  nicer,  or  tlie  gntwtli  of  an  innocent  or  malig- 
nant tumor  within  the  lumen  of  the  bowel  or  infiltrating  it*?  wall; 
to  outside  pressure  of  tumors,  bands,  or  adhesions ;  to  the  im- 
paction of  feces;  or  to  the  presence  of  foreign  bodies. 

The  Bymptoms  of  chronic  obstruction  are  exceedingly  variable. 
There  is  usually  a  history  <ff  a  jtnigressively  inci-easing  constipa- 
tion. At  a  later  period  there  may  be  attacks  of  acute  transitory 
abdominal  pain,  with  more  or  les*i  distentitm  and  possibly  vomit- 
ing. These  are  of  compamtively  short  tluration,  and  are  generally 
n'lieved  promptly  liy  active  purgation.  As  the  disease  advances, 
these  attacks  of  more  or  less  acute  obstruction  bwome  more  fre- 
quent and  are  relieved  with  greater  difficulty,  and  between  the 
attacks  otdy  a  small  amount  of  fecal  matter  jjasscs.  The  abdo- 
men gradually  flistends,  eructations  of  gas  oei-nr,  anorexia  and 
nausea  beeonie  prominent  syniptr>ms,  tlie  jfaticnt  loses  flesh  and 
strength,  and  ]«iin  and  discomfort  in  the  alidomen  lx?come  con- 
stant. The  acute  attacks  are  now  chai-acterized  by  se\ere  {win 
and  obstinate  vomiting,  whicli  may  be  pntlonged  and  exhaust 
the  patient.  There  is  usually  a  ttrrainal  acute  obstruction,  in 
which  the  |>iitieut  dies  unless  relieved  by  prompt  surgicid  interven- 
tion. 

Chronic  obstnietion  when  due  to  Imnds  or  adhesions  is  generally 
pre<-ede<l  by  an  attack  of  jM^ritonitis  or  some  abtlominal  operation. 
When  <luc  to  strictures  there  is  usually  an  early  history  ctf  ulcera- 
tion. In  fecal  impaction  there  is  usually  to  be  felt  an  elongated 
tumor  over  the  region  of  the  sigmoid  or  left  colon,  which  pits  on 
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pireeeore  and  may  be  felt  ako  by  rectal  examination.  It  occurs 
generally  in  adult  women,  and  tlu-  nuuss  may  Ik?  tunnelled,  allowing 
a  certJiin  amount  of  liquid  matter  to  pa^*.*  each  diiy  with  niore  or 
less  effort  and  tenesmus.  Voniitiug  and  |iain  occur,  if  at  all,  at  a 
late  period.  Tumon*  within  the  lomon  of  the  gut  are  rarely  made 
out  by  palpation.  Enteroliths  and  foreign  bodies  may  !?«imetimes 
be  felt,  and  are  occa^ionaliy  seen  by  the  x-mys.  Carcintima  pro- 
duces obstruction  before  the  tumor  am  be  felt,  S:ircoma  |troduee6 
a  recognizable  tumor,  generally  without  obstruction  at  tir?t,  as  it 
grows  eccentrically  and  does  not  uarn>w  the  lumen  of  the  gut,  but 
may  produce  obstniction  later  by  presfsure. 

Treatment- — Except  in  cases  of  fecal  impaction,  which  should 
be  relievetl  by  high  ox-gall  and  sweet-oil  enemata,  cathartics,  and 
meciianical  removal  of  the  mass  from  the  rectum  ;  all  cases  of 
chronic  intestimil  obstruction  should  be  treated  surgically,  for 
although  the  symptoms  may  not  at  first  be  urgent,  most  of  the 
conditions  enumerated  above  as  the  causes  of  chronic  obstruction 
are  progressive,  and  it  is  desirable  to  operate  at  a  period  when 
removal  of  the  obstruction  can  be  effected  with  the  least  possible 
danger.  Early  explonitory  bpari>t*iniy  is,  therefore,  to  be  advLsed 
when  there  is  reason  to  believe  that  mechanical  ob^t^^ction  of  the 
bowel  exists.  A  stricture  may  be  enlargetl  by  making  a  longitu- 
dinal incision  into  the  bowel  through  the  cicatricial  bond  and 
ujiiting  it  transversely  by  Lembert  or  Halstal  sutures  ;  or  tlie 
strictured  area  may  be  excisetl  and  the  ends  unitetl  with  a 
Murphy  button  or  by  any  of  the  other  methods  of  end-to-end 
anastomosis.  Tumors  of  the  bowel  or  of  adjacent  organs  prc^^s- 
tog  OD  the  bowel  should  be  removed  if  possible,  and  biiiids  and 
adhesions  sep;imted  sutliciently  to  lil»erate  the  incarcerated  intes- 
tine. In  the  presence  of  chronic  diffuse  adhesive  peritonitis,  such 
as  frequently  follows  the  acute  septic  or  tul^rculous  variety',  little 
can  be  done,  as  the  obstruction  is  often  dejiendent  on  many  points 
of  narrowing  and  kinking  of  the  intestine  which  cannot  be  removed 
without  fatal  injury  to  the  part^. 

If  :ifter  an  explomtorv  la|>arotomy  the  source  of  the  obstruction 
is  found  to  be  impossible  of  removal,  two  metho<is  may  be  em- 
ployed to  give  relief.  The  first  of  these  o*msists  in  uniting  the 
intestine  above  and  below  the  ubstnietion  by  lateral  anastomosis 
or  implantation  in  order  to  sidetrack  the  etbstruction  ;  the  second, 
is  to  create  an  artificial  aniLs  above  the  obstruction.  It  must  be 
remembered,  however,  that  an  artificial  anus  established  at  a  point 
above  the  lower  half  of  the  ileum  is  generally  accompanied  by 
rapid  emaciation,  asthenia,  and  death,  and  the  skin  surrounding 
the  opening  is  excoriate*!  and  kept  in  a  state  of  acute  inflammation 
by  the  irritating  intestinal  fluids. 
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canal,  the  furmer  hesog  man  oomaion  in  the  lai^,  the  latter  in 
the«nall  bte^ine. 

Am  a  rulev  the  noo-iBa]%naiit  tmaors  grow  <loir1y  and  give  ri^e 
to  no  diflttnhanoe  until  tfaer  attain  a  €nfficient  siae  to  produce 
obfltniction.  The  fihromata,  myoaata^  and  adenooiata  genefally 
form  polypnid  masBcs ;  the  lipcimata  ari^  &om  the  suhmacous 
tiaeae  and  may  be  Diu]tT|»Ie.  Ail  of  the»  conditions  are  rare. 
An  intestinal  poK'pii<>  not  infrE<quently  indnce?  intossosoeptiun. 
In  sncfa  cases  the  toinor  is  often  found  at  the  apex  of  the  projects 
rag  mass. 

(Mrcinoma  of  the  intcarftine  is  generally  of  the  columnar  cell 
variety.  The  tumor,  as  a  rule,  grntwj?  an>un<l  the  gut  and  forms  a 
oonfttriction  Mmiiar  to  tbat  which  would  lie  pnjtlucetl  by  tying  a 
piece  of  t^vine  about  it  (Fig.  127).     In  other  cases  the  growth 

Fig.  127. 
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A  eAfelnotnft  of  tbc  nlgmold.  causinK  toul  ohstnictlnn.    (Drawn  from  nspccimen  remored 

by  |»r.  \V.  T  Bnll.) 

iiitSIt rates  ilu*  walls,  but  in  all  oiftt^i*  it  grows  eoncentniriUt/  and 
pi-iMltJces  stenosis,  H*  extR'tiiely  n-llular,  it  i:<  often  (losrrilH-cl  as 
iiMNlulhiry  or  ejicepliiiliml  enneer  ;  it'  tihrniiti,  as  seirrhoiits.  It  may 
umlcrgf>  colloid  ilep:'ner«ti<tn  anil  spreatl  rapidly  to  other  abdominal 
or^nn. 

'  The  Htirgei y  of  iJie  Alimentary  i'anul. 
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Sarcoma  occurs  as  a  pilvpoid  growth,  pri>jccting  within  the 
canal ;  or  as  a  rapidly  inHUnitiiig  tiiraor  thickening  the  walb  of 
the  canal,  growing  fci'cnf  rival  ft/  and  nrrMlut'itjg  tlihitatioD.  The 
first  form  is  nMially  of  the  Hpindk'-cell  variety  ;  the  second,  the 
rt)und-oell  or  lym}>hosiirc<ima.  Rith  varietii^  arise  frtira  tlie 
submucous  layer.  Lym(jho8are«»iiia  of  the  small  intestine  may 
(K*cur  in  any  part.  It  grrjws  with  great  rapidity  aod  extends  to 
the  siirroundiug  jx-riloueuni.  It  may  occur  at  any  age,  but  is 
rare  after  forty.  Carcinonm,  on  the  other  hand,  is  more  et»nimon 
after  forty,  although  Libraan  states  that  it  has  not  infretiueutly 
been  reportetl  in  individuals  between  fifteen  and  twenty-five,  and 
has  been  obser\'ed  as  a  cr>n genital  affect ioij. 

S^nnptoms  of  Tumor  of  the  Intestine. — (irowths  of  tlie  duodenum 
are  extvetiingly  rare.  When  sutticiently  develoiKnl,  they  priMlucc 
symptoms  of  obstruction.  If  .sitimted  high  up,  the  obstruction 
reseinljles  that  of  pyh.>ric  stcuoissis.  If  lower  ilnwn,  there  may  be, 
in  addition,  obstruction  of  the  common  bile-<luet  and  canal  of 
Wirsung.  In  these  cases  the  patients  rapidly  emaciate,  and  jaun- 
dice and  vomiting  are  prominent  symptoms. 

Innocent  tumors  in  the  small  inte-stine  situated  below  the 
duodenum  rarely  give  rise  to  s^*mptoms  unless  they  act  as  the 
exciting  cause  of  an  intussusception  or  other  forms  of  obstruction, 

Paiiiilomata  of  the  large  intestine  may  give  rise  to  hemorrhages. 
May  lard  cites  two  oises  in  which  large  numbers  of  the^e  tumors 
were  found  in  the  colon,  in  one  of  which  carcinomatous  degenera- 
tion had  occurred  at  one  jxjint  and  tran>itional  forms  at  several 
others.  The  symptoms  were  hxsilize*!  pain  and  the  piissiage  of 
mucus  and  blood. 

In  carcinoma  of  the  small  intestine  the  symptoms  are  those  of  a 
progressive  chronic  obstmction  coupletl  with  nipid  loss  of  weight 
and  strength  and  antemia.  Vomiting  is  more  fre<pieut  and  r^wcurs 
earlier  than  in  carcinoma  of  the  largi'  intestine.  The  tumor  can 
nirely  be  detected  until  the  svmptoms  of  obstruction  are  muinifcst. 
In  carcinoma  of  the  lai^  intestine,  which  (X'curs  by  preference  in 
the  sigmoid,  the  cajcnm,  or  the  descending  colon,  the  symptoms 
are  at  first  those  of  digestive  disturbvnce ;  later,  there  may  \ye 
localized  pain,  constipition,  and  attacks  of  tmnsitorv'  obstrunion, 
caused  generally  by  im)XR'tion  of  some  solid  sul>stanoc  in  the 
narrowed  lumen  of  the  strictured  canal.  In  many  cases  no 
tumor  can  ha  felt  at  any  ix^rirnl  of  the  tlisesise ;  exceptionally  it 
may  l>e  detected  early.  It  is  usually  small  and  exceedingly  hanl ; 
it  may  be  movable  at  first,  but  soon  Ixx^omes  firndy  adherent. 
The  sjinptoms  develop  more  slowly  than  in  ameer  of  the  small 
intestine,  and  the  emaciation  and  asthenia  are  less  marketl.  When 
distention   occurs,    the   dilated    bowel    can   often    be   made   out 
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throogfa  the  aticlominal  wall  prcr^eDting  wrcll-marked  peristaltic 
mMvement^ 

In  sarcoma  of  the  small  intestine  the  symptoms  may  at  first  be 
extremely  obACure.  The  gniwth  of  the  tamor  is  usoally  rapid, 
and  in  tlie  majority  of  cases  no  obstruction  fxists.  In  many  cas«is 
the  ^ynlptomsia^e  those  of  an  acute  intra-abdomiiial  inflammation  : 
l(K!alized  pain,  tenderness,  muscular  sjiOiim.  and  the  presence  of  a 
large  indurated  ma^s  resembling  an  inflammatoiy  exudate.  Fever 
is  iiften  present,  which  still  further obst^u res  the  diagnosL*.  Libman 
rejKirts  that  of  o  cases  of  sarcf»ma  of  the  small  intestine  admitted 
to  the  Mount  Siuai  Hortpitiil,  in  two  years,  3  were  sent  in  with 
a  diagnosis  of  acute  ap[)endicitL<.  »Sarcoma  of  the  hirge  intestine 
is  cxc'cedingly  rare.      It  iwcurs  generally  in  the  caecum. 

I^Iccration  of  malignant  growths  of  the  intestine  is  of  frequent 
ocfiirronce  in  the  later  stages  ;  and  p^rforatinn  may  i>ccur,  givijig 
rise  to  a  localize*!  or  sjirciiding  ijcritouiti-*,  or  to  a  retroperitoneal 
abscess. 

Tuljerculosis  or  syplnlis  of  the  intestine  may  occasionally  give 
rise  to  tumors  which  cloK'ly  resemble  can'infimata  or  sarcomatii. 
Tile  fiirrucr  cuntlitioii  is  descriWtl  by  I^irtigim  as  hi/perplnafic 
inksthud  ftfbetvuloHia  ;  in  the  latter  condition  the  lesions  are  gen- 
erally gummatous  in  character,  and  may  extend  into  the  mesenterj\ 
Accurate  diagnosis  from  gross  apjM^arauct!  is  often  impossible. 

Treatment. — luntKX'nt  tumors  of  tlir  intestine  rarely  come  under 
the  care  of  the  surgeon  unless  thcv  prtxhice  obstruction  or  hemor- 
rhage. Tlicv  art',  httwever,  occasionally  encountered  in  o]vrations 
for  intestinal  obstruction,  and  should  be  removed  by  enterotomy 
or  re.Ht'ctiou  of  a  jKirtion  of  the  l>owel. 

The  trcMtineiit  of  malignant  disease  oC  the  intestine  is,  as  a 
nde,  unN'ili>r:u'i()ry  for  the  reason  that  tlie  diagnosis  is  seldom 
made  at  a  sufhcicntly  early  jx-riotl  in  the  disease  to  admit  of  radical 
removal.  If  the  disease  can  Ix'  attackcnl  at  an  early  peritwl  l)eibre 
the  neiglihoriiig  lyrnpli-nofles  have  IxMxmie  invriKxHl,  radical  re- 
moval by  euterectomy  with  union  of  the  divided  ends  of  the  bowel 
is  intlicated.  This  in  the  case  of  carcinoma  has  succriHltnl  in  a 
teutticient  number  of  instances  to  justifv  its  attempt  in  all  suitable 
cases.  In  sjircoma  tlu^  outlnok  is  less  f:ivt>rable.  Lilmian  was 
unable  to  Jirid  a  single  ciise  in  literature  that  had  )>assetl  the 
thrtx'-year  Itrjiit  afb-r  0|H'ration.  In  inoperable  carcinoma  im>- 
ducing  ob.Ht ruction,  creating  an  anastomoi^is  between  that  fMjriion 
of  the  Ijowel  above  the  gn»wth  with  that  below  will  often  relieve 
the  pain,  distcntiuu,  and  vomiting,  and  pnilong  life  for  a  very 
consideral)k'  |x^ri<td  of  time.  If  the  disease  is  located  low  down 
in  the  sigmoid,  inguinal  colostomy  is  indicated. 
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OFEBATIONS  ON  THE  STOMACH  AITD  INTESTINIIS. 

All  operutioDs  on  the  stomach  and  upper  bowel  dbould  Ijc  pre- 
ceded by  careful  frequenl  di:^infectioQ  of  the  oral  cavity,  stomach 
lavage,  and  the  ingestion  of  only  sterilize<l  food  and  water  for 
thirty-sLX  hours  before  the  proposed  openittou. 

Oastrotomy. 

Crastrotomy  consists  in  oj)enitijr  the  stomach  fftr  piirpope?  of 
diagnosis,  the  removal  of  a  ibrtign  bxly  or  ?mall  |>e<liiiieulated 
tumor,  or  to  effect  dilatation  of  the  pyloric  oritice.  A  median 
incision  should  l^e  made  about  four  inches  in  length,  beginning  at 
a  point  al:Mrtit  one  inch  below  the  ensifona  «irtilage.  When  the 
peritoneal  cavity  is  openeii,  the  stomach  Ls  drawn  into  the  wound 
and  the  |)eritoneal  cavity  protected  by  the  insertion  of  several  pads 
of  gauze,  to  which  an  artery-clamp  or  metal  ring  has  been  attached. 
An  incision  is  then  made  in  the  anterior  wall  of  the  stomach 
parallel  witli  its  longitinlinal  axis,  and  through  this  whatever 
further  manipulations  are  necessiir\'  are  carrieil  <nit.  The  stomach 
wound  is  then  closed  by  two  n^ws  of  sutures,  a  dcip  one  of  rtitgut 
including  all  the  coats  but  tlie  mucous,  ami  a  suj^ertieial  row  of 
silk  sutures  intniduceil  by  the  I>?ml>ert  or  Halsttxl  methiKl.  The 
abdominal  wound  ("an  then  l>e  eh»se*l  by  layer  ?^ii:tnre,  ciitgut  for  the 
peritoneum,  chromicizetl  cjitgut  for  the  muscular  and  apnieun»tie 
layers,  and  silk-worm  gut  for  the  skin,  «ir  by  thmugh-and-throygb 
fiiLk-wonn  gut  or  silver  wire  sutures.  The  latter  meth^xl  in  the 
upi^T  part  of  the  alxlomen  is  thought  by  many  surgeons  to  give 
results  equally  as  good  :is  the  layer  suture. 


Digital  or  Instruinental  Dilatation  of  the  Pylorus. 

Digital  or  instrumental  dilatation  ai'  the  pylorus  may  be  carried 
out  through  a  giL^trotomy  wound  by  the  lingers  or  by  the  use  of  a 
uterine  dilator.     The  method  is  dangerous  and  seldom  used. 

Pyloroplasty. 

Withdraw  the  pylorus  thn>ugh  a  me^lian  incision  in  the  alnlom- 
inal  ^vall.  Make  a  longituduial  incision  through  the  stricture. 
Convert  the  longitudinal  incision  into  a  transverse  opening  by 
drawing  the  edges  of  the  wound  widely  ajiart  by  two  blunt 
reiraetors>,  and  unite  by  a  double  row  of  Lembert  or  Halsted 
fiotnres. 

Finney,  of  Baltimore,  has  devised  a  new  and  satisfactory*  method 
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Flo.  128. 


Plnney'a  operation :  suturpa  Id  pl&ce. 


L 


of  pyloroplasty.     He  6rst  freei*  the  region  of  the  pylorus  from  all 
adbesioiiH,  then  inti-oduces  a  silk  retractor  at  the  sunmiit  of  the 
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pylorus,  another  dirough  the  anterior  wall  of  the  stomach  alxmt 
three  inches  from  the  tirst,  and  a  thini  through  the  luiteriiH*  wall 
of  the  clutxleniun  the  ^ame  distance  fnmi  the  pylorus,  hy  drawing 
the  first  retractor  upward,  and  the  twij  uthcPc;  downward,  the  iinterior 
surfaces  of  the  stomach  and  dtiodcnum  arc  brought  into  contact 
and  united  by  a  row  of  peritoneal  t-utun-s  of  silk.  An  inverted 
U-^haped  incision  is  tlien  made  through  the  walls  of  the  stomach, 
pylorus,  auil  duotlenum  about  half  an  inch  from  the  line  of  suture. 
The  adjacent  mucous  and  muscular  cj>ats  of  the  stomach  and  duo- 
denum are  then  united  by  a  continuous  suture  of  ciitgut,  and  the 
opening  cIokxI  by  a  row  of  mattress  sutures,  as  stvu  m  Figs.  128 
and  121L  ThLri  oj>erati<in  insures  |)cnnanent  jiatency  and  g«XKl 
drainiige  from  the  dependent  position  of  the  stomach  outlet, 

Pylorectomy. 

This  operation  Is  indicated  in  cases  of  early  carcinoma  t>f  the 
pylorus.  KtK?hcr's  meth<xl  consists  in  withdrawing  the  diseased 
pylorus  through  a  generous  median  abdominal  incision,  separating 

Flo.  130. 


Till'  ..{..nitk.n  r,f  r«section  of  the  pyloni*  »iid  gm*tTo-«>niero«totny  (Kocher's  mellK^H: 
o,  dooMjenur-i  f-.  h-  r. lor  of  ftotuach  «uiur*'«|  by  •  cfintinuoufl  cutur^  nenrtrattQgallof  the 
COftta ;  c,  uiiitf  i  y  ni'-r*  of  the  mucou»  membraotr  of  the  BtuniAcii.    (BryanL  i 
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posterior  wall.  The  free  end  of  the  duodenum  is  next  brought 
f'orward  and  the  |)o:5terior  layer  united  to  the  posterior  wall  of  the 
stomach,  just  behind  the  suture-line,  by  a  continuous  silk  suture 
inchuling  the  peritoneal  and  muscular  coats  of  the  stomach  and 
all  three  layers  of  the  duodenum.  An  opening  is  then  made  in 
the  stomach  vertically,  equal  in  size  to  the  duodenal  orifice,  imme- 
diately above  the  last  row  of  sutures,  and  the  anterior  edges  of 
the  stomach  and  duodenal  wounds  united  with  two  rows  of  sutures, 
the  first  including  the  mucous  membrane  and  muscular  coats,  and 
the  second  the  peritoneal  only  (Figs.  130  and  131). 

In  case  the  amount  of  tissue  removed  is  so  great  that  approx* 
imation  cannot  readily  be  effected,  or  if  the  duodenum  is  divided 
at  a  distance  from  the  pylonis  so  that  its  iK>sterior  surface  has  no 
peritoneal  investment,  it  is  wiser  to  close  the  duodenal  opening  by 
two  layers  of  sutures,  and  to  perform  a  gastrojejunostomy  by  means 
of  a  Murphy  button. 

Oastrectomy. 

This  operation,  which  consists  in  removal  of  the  greater  park 
of  the  stomach,  may  rarely  be  indicated  for  carcinoma  involving 
the  body  of  the  organ.  The  method  is  exactly  the  same  as  in 
pylorectomy,  except  that  a  larger  area  is  removed.  It  will  rarely 
be  possible  to  unite  the  duodenum  with  the  cardiac  remnant  of  the 
organ,  and  resort  must  l)e  had  to  a  union  of  the  jejunum  with  the 
oesophageal  extremity. 

Oastrostomy. 

The  following  method,  which  is  a  slight  modification  of  Kader's 
proceilure,  is  the  simplest  and  safest  method  of  gastrostomy,  and 
has  the  advantage  of  a  valve  action  which  prevents  leakage  and 
insures  rapid  spontaneous  closure  of  the  wound  when  the  necessity 
for  the  fistula  has  passed  :  Through  a  vertical  abdominal  incision 
just  to  the  left  of  the  median  line  the  anterior  wall  of  the  stomach 
is  drawn  into  the  wound  and  held  by  clamps  or  a  provisional 
suture.  Two  circular  sutures  r»f  catgut  are  then  passed  through  the 
peritoneal  coat,  the  first  making  a  circle  half  an  inch  in  diameter, 
the  second  surrounding  the  first,  about  half  an  inch  from  it.  The 
ends  of  each  suture  are  left  long.  A  small  incision  is  then  made 
with  a  scalpel  in  the  centre  of  the  small  circle,  and  through  this 
is  parsed  a  No.  2i)  F.  soft-nibl)er  catheter.  As  this  is  being 
introdutH?<l,  the  first  suture  is  tied  so  as  to  invert  the  peritoneum 
along  with  the  catheter.  The  second  suture  is  tied  while  the 
catheter  is  again  pressed  inward,  still  further  inverting  the  wall  of 
the  stomach.  The  abdominal  wound  is  then  close<l  with  through- 
and-through  silk-worm  gut  sutures ;  the  ones  placed  just  above 

22 
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and  l)elow  the  emerging  catheter  also  include  the  peritoneal  coat 
of  the  stomach.  The  tul)e  should  be  left  in  place  five  or  six  days, 
after  which  it  may  be  removed  and  introduced  only  when  a  feed- 
ing is  necessan-.  If  the  conical  inversion  of  the  stomach-wall  is 
euificient,  no  leakage  will  take  place. 

Gastro-enterostomy. 

This  operation  is  indicated  in  malignant  or  benign  pyloric 
stenosis,  and  in  cases  of  gastric  ulcer.  Several  methods  are  in 
use.  The  one  most  frequently  employed  at  present  consists  in 
a  union  of  a  loop  of  the  jejunum  with  the  posterior  wall  of  the 
stomach  near  the  greater  curvature.  A  four-  or  five-inch  median 
abdominal  incision  is  made  above  the  umbilicus,  and  the  transverse 
colon  and  omentum  drawn  out  of  the  wound  and  reflected  upward. 
A  longitudinal  opening  is  then  made  through  the  transverse  meso- 
colon, and  through  this  the  posterior  wall  of  the  stomach  is  drawn. 
The  duodenojejunal  flexure  is  next  located,  and  the  jejunum  fol- 
lowed downward  for  eighteen  inches  and  the  loop  of  gut  then 
brought  upward  into  the  wound.  A  U-shaped  suture  of  silk  is 
then  introduced  into  the  peritoneal  surface  of  the  jejunum  opposite 
its  mesenteric  attachment,  between  the  two  arms  of  which  a  longi- 
tudinal incision  is  made  just  large  enough  to  insert  one-half  of  a 
Murphy  button.  When  this  is  in  place  and  held  by  an  artery- 
clamp  by  an  assistant,  the  silk  suture  is  drawn  taut  and  knotted. 
The  other  half  of  the  button  is  then  placed  in  the  stomach  near  the 
greater  curvature  and  the  tMo  joined.  One  or  two  additional  peri- 
toneal sutures  may  be  inserted,  or  a  small  portion  of  the  omentum 
stitched  near  the  anastomosis  to  favor  rapid  adhesion.  Care 
should  be  taken  in  this  operation  to  place  the  gut  so  that  the 
peristaltic  wave  will  be  from  left  to  right,  and  not  the  reverse. 
AVeir  advises,  in  addition  to  the  gastro-enterostomy,  an  entero- 
enterostomy  between  the  ascending  and  descending  arms  of  the 
jejunum,  three  or  four  inches  below  the  stomach  attachment,  to 
prevent  regurgitation  of  bile  into  the  stomach,  which  not  infre- 
quently gives  rise  to  exhausting  and  sometimes  fatal  vomiting. 
For  this  he  uses  a  small  Murphy  button.  This  can  be  quicTily 
accomplished  without  sutures  by  passing  the  two  halves  of  the 
button  into  the  bowel  through  the  original  opening  in  the  jejunum, 
and  after  each  is  in  place  making  a  small  opening  through  the 
intestinal  wall  just  large  enough  to  allow  the  projecting  jwrtions 
of  the  button  to  protrude,  after  which  they  can  be  united.  Weir's 
modification  of  the  Murphy  button  for  gastro-tMiterostoniy  consists 
in  the  addition  of  a  double  projection  on  the  jejunal  half  to  pre- 
vent its  drt)pping  into  the  stomach. 
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McGraw,  of  Detroit,  has  recently  devised  a  new  and  exceed- 
ingly simple  method  of  gastro-enterostomy,  which  consists  in 
attaching  a  loop  of  the  jejunum  to  the  wall  of  the  stomach  by  two 
or  three  interrupted  sutures,  then  passing  an  elastic  hgature,  made 
of  pure  rubber,  through  the  stomach  and  intestinal  walls  by 
means  of  a  lai^  eur\*ed  needle,  and,  after  drawing  it  tightly^ 
securing  it  by  a  knot  of  silk.  The  gastric  and  intestinal  surfaces 
are  drawn  together  and  held  by  a  few  interrupted  sutures  to  insure 
adhesion  around  the  elastic  ligature,  which  gradually  cuts  its  way 
out  and  is  passed  by  the  bowel. 

Enterotomy. 

Enterotomy  is  an  incision  into  the  large  or  small  intestine  for 
puqx)ses  of  diagnosis,  or  for  the  removal  of  tumors  or  foreign  bodies. 
The  abdomen  is  opened  and  the  bowel  drawn  into  the  wound,  the 
peritoneal  cavity  being  protected  by  gauze  pads.  The  incision  into 
the  bowel  should  be  made  in  a  longitudinal  direction,  and  closed 
with  the  Lembert  or  Halsted  suture. 

Enterectomy. 

Enterectomy,  or  removal  of  a  section  of  the  intestine,  is  indicated 
for  the  extir|>ation  of  a  new  growth  or  stricture,  the  cure  of  an 
obstinate  fociil  fistula,  or  in  the  treatment  of  extensive  wounds  or 
gangrene  of  the  gut.  The  portion  to  be  removed  is  drawn  out- 
ward through  an  abdominal  incision,  the  |x^ritoueum  carefully  pro- 
teetetl  with  g:iuze  pads,  and  the  lumen  of  the  bowel  above  and 
Ik'Iow  the  diseased  or  injured  area  closed  by  clamps  or  gamse 
ligature.  A  V-.shaped  incision  is  then  made,  including  the  intes- 
tine and  a  |x>rtion  of  the  mesenter\',  the  vessel  ligated,  and  the 
mucous  eilges  disinfected  M*ith  hydrogen  peroxide  or  bichloride 
solution.  The  two  ends  may  then  be  united  by  circular  enteror- 
rhaphy  or  by  the  Murjihy  button. 

Circular  Enterorrhaphy. 

In  this  operation  the  edges  of  the  bowel  are  approximated  and 
unitinl  with  two  layers  of  sutures,  the  first  of  catgut  uniting  the 
muofjus  membrane,  the  second  of  silk  uniting  the  peritoneum,  the 
I>emlx?rt  or  Halr^ted  stitch  being  used.  Care  should  be  taken  to 
insure  complete  closure  of  that  |)ortion  of  the  Ixiwel  l>etween  the 
two  layers  of  the  mesentery',  and  as  there  is  no  peritoneum  to 
unite  at  that  point,  a  small  |>ortion  of  the  mesentery  may  be 
invorto<l  to  insure  early  atlhesion.  Both  sides  of  the  mesenteric 
wound  should  be  united  with  Lembert  sutures. 
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AiiMtomosia  by  the  Murphy  Button. 


^is  10  the  rjuickesft  and  often  ^e^t  method  of  inter^tinal  anas- 
UmaOA.  The  Marphv  batti>n  ( Fig.  132)  con^i^te  of  two  perforated 
iDctel  disks,  each  lutvii^  a  hollow  metal  stem  of  ^ach  a  size  that 
one  tekfloopes  into  the  other,  and  b  securely  held  in  place  by  a 
spring  catch  acdng  on  a  thread  on  the  interior  of  the  female  $tem. 

Fm.  132. 


Murphy  batcon. 


By  this  contrivance  tbe  dix-ided  end*  of  the  intestine  can  be  fsecurely 
held  in  place  by  approximating  their  invertcti  jxTitoneal  coats. 
Union  takes  place  externally^  and  the  inverte<l  edges  eventually 
slough,  ath>vviug  the  clo^jcil  button  to  t>ecorae  free  and  to  pass  out- 
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The  two  portioDB  of  the  Murphy  button  held  lu  position  by  piirse-strlng  sutures. 

(Richardson.) 

ward  along  the  intestine.  The  method  of  ana.«!tomosis  by  the  but- 
ton is  a-s  follows:  A  contimious  sutorc  of  silk  or  witgut  is 
carried  around  the  free  wlgc  of  the  gut,  making  a  double  tnru 
at  the    attachment   of  the    mesentery.     One   half  of  the   button 


Eod-to-eud  union  of  tntectioe  with  a  Murphy  tmtlou.    (Richjudaon.) 

the  unitetl  intei^tine  is  dropped  into  the  peritoneal  cavity  and  the 
wound  elo^-d  without  drainage. 

Matmsers  Method  of  Enteroirliapliy. 

In  this  o|)oration  the  divided  ends  of  the  intestine  are  united 
by  two  ^ilk  sutures,  one  at  the  mesenteric  bonier  and  one  at  the 
free  op{v>iite  border.  An  ineliion  U  then  niatle  longitudinally 
into  the  Iniwel  an  inch  or  more  from  the  divided  end^  on  the  distal 
Slide  of  the  ana^tomosi-i,  and  throusrh  this  incision  the  two  silk 
sutnres  are  earn*-*]  (Fip:.  136V  I)ra\\nng  tho^  sntoreiJ  outward 
through  the  longitudinal  wound  invaginates  the  two  approximated 


1  itMiifwIfiiii  oT  tht  pyti  the  wtwtif  »  iHmeJ  to  Ae  JtA^ 
mUukl  imvHf  Mid  thf  pBriciftl  wooad  doccd. 

lateral  Anastomose. 

f^iti'rnl  tumaiUmirmtM  U  often  neeei^nan'  to  gidetniok  a  strictare 
of  thf  iiiU^Cine  of  to  unite  the  bowd  afier  coterertomy  when  one 
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portion  is  immovable  or  only  partly  surroiindeil  by  peritoneum,  as 
in  the  case  of  the  ascending  or  descending  o«>lon.  It  can  gen- 
erally be  aecomplij?he<l  by  the  use  of  the  Murphy  button  intro- 
duced as  iu  ga^trM-eiiterostomy. 

Abbe's  nit th«Kl  consist^  in  clo^ng  b«.>th  end*  of  tlie  divided  in- 
testine by  Lembert  sutures,  placing  the  two  portions  «»f  the  lx>wel 
side  by  sitle  and  uniting  them  for  a  distance  of  two  or  three  inches 
by  a  continuous  perit<UK'al  suture  of  silk,  leaving  the  suture  long 
at  each  extremity  of  tlie  line.  Next  incise  Ixjth  pinions  of  the 
intestine  one^uarter  of  an  inch  from  the  suture-line,  introduce  a 
Fec<^ind  line  of  catgut  sutures  uniting  the  adjacent  cut  edges  of 
the  gut,  and  carrt'  it  entirely  around  the  oj)ening ;  then  intn^luce 
an  outer  row  of  peritoneal  sutures  on  the  side  opposite  to  the 
first  row,  tying  each  extremity  to  the  long  end  left  of  the  first 
peritoneal  suture. 

Colostomy. 

This  operation  is  indicated  in  carcinoma  of  the  sigmoid  or  rec- 
tum, and  in  other  cases  in  which  tem|>orari'  or  i»ermanent  absence 
of  fecal  discharges  through  the  rectum  is  dt-sirable.  Maydl*s 
method  consists  io  making  an  incision  in  the  left  inguinal  rt^ion 
parallel  with  the  fibres  of  the  external  ohlirpie  a|M>neuntsis,  and 
carrying  the  incUion  through  sill  layers  imtil  the  |)eritoneal  cavity 

Fig.  138. 


luminal  mloctamy.    iTfUmanns.) 

h  oj)ejied.  The  upper  part  of  the  sigmoid  flexure  ib  found  and 
drawn  outward  through  the  wound.  A  glai«s  rod  is  passed  through 
tto  mesentery'  and  allowed  to  project  on  either  side  on  the  aWora- 
tnal  wall,  to  prevent  return  of  the  h»<ip  or  gut.  The  perit<»- 
neum  may  be  stitche<l  to  the  protruding  intestine  and  the  woun<l 
partly  closed  (Fig,  138).  W"ben  possible,  the  opening  into  the 
bowd  should  be  delayed  for  twenty -four  or  fortj^-eight  hours,  until 
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the  i>eritoneal  cavity  is  thoroughly  scaled  by  ndhesioii.s.  Col- 
os-tomy  may  ociti^ionally  W.  newssar}-  at  a  hii;hi>r  jxiint  in  the 
colon.  In  the  traiisvtT.st'  jtortitni  there  is  little  diiHeulty  in 
removing  a  knuckle  of  the  bowel;  but  iu  the  esecum,  aseemling 
or  deycendiug  colon,  tbi.s  may  be  impossible  if  there  is  no  mesen- 
tery, lu  these  eases  the  |ireseiitiiig  |>ortioii  f*f  the  colon  mav  be 
unite«l  to  flie  jtarietal  peritonenui,  and  the  i^lges  of  the  ojx'nintr 
kept  apart  by  gan/e  packing  until  adhesions  biive  formed,  after 
which  the  bowel  may  be  incised.  Weir's  metbfxi  of  establishing 
a  i»ermanent  artificial  anus  is  to  divide  c<:>mj>letely  the  sigmoid, 
close  the  distal  portion  and  drnp  it  back  into  the  pelvic  cavitv, 
then  carry  the  proximal  porti(Ui  liencatb  the  skin  to  an  ojjcning 
just  over  the  crest  of  the  ilium,  to  which  its  edges  are  unittnl. 
This  insures  freedom  fn:>m  fecal  invasion  of  the  lower  segment 
and  an  artificial  anus  which  can  iu  a  measure  be  controlled. 

APPENDICITIS. 

The  vermiform  appendix  is  an  anatomic  relic  due  to  gradual 
reduction  in  size  of  the  ctecum.  Iii  man  and  tlie  anthropoid  apes 
it  is  found  as  a  diminutive  blintl  intestinal  tube  ojK'uing  into  the 
caput  coli.  It  pDssesM^s  the  same  anatomic  structure  as  the  intes- 
tine. Its  mucous  membrane  is  richly  supplied  with  lymjilmid  tis- 
sue. So  abundant  is  this  tissue  that  sometimes  the  apjit-ndix  is 
«pokcTi  f>f  as  tlic  aluhtminal  tonsil.  Its  ctccal  orifice  is  guarded  by 
a  fold  of  mucous  membrane,  the  \'alve  of  Gerlach.  Under  ordi- 
nary coaditions  the  abundant  secretion  of  the  mucous  membrane 
of  the  appenduc  finds  its  way  easily  into  the  intestine,  and  the 
valve  of  ( Jcrlach  serves  to  prevent  the  entrance  of  any  consider- 
aldc  amount  of  intesiittnal  matter.  \^  the  mncnus  mcmbnitic  of  the 
"Cajcum  bccttmes  swollen  as  a  rcsiiit  of  some  digestive  disturbance 
or  inflammatory  process,  the  orifice  may  become  temporarily 
occludeil,  causing  retention  of  the  secretions  of  the  appendix. 
The  muscular  ctf'ort.s  of  the  apjicndix  to  rid  itself  of  this  excvsa 
of  mucus  may  cause  pain,  an<l  constitutes  the  conditicui  known 
as  appenffk'uhir  roHc.  Other  conditions  nuiy  give  rise  to  this 
same  condition,  ns  the  presence  within  the  lumen  of  the  appen- 
dix of  a  small  amtanit  of  ftntd  matter,  ihc  fluid  ptrtitm  of  which 
is  absorl>etf^  leaving  a  small  oval  mass  wliirli  resembles  in 
appearance  a  gra[>c-  or  datc-sccnl  (a  circumstance  which  acetunits 
for  the  popidar  impression  that  the  presemv  of  such  seeds  is  the 
cause  of  ap]Muidicitis').     Kxpulsive  muscular  efforts  on  the  jmrt 

'  Some  veare  Hgo  MoBvimey  slated  that  h<?  had  seen  only  one  grape-t^eed  in 
the  appf-nttjx.  ami  tlml  was  (llscnvirtHl  by  accident  during  n  laparotomy  for 
another  condition.    The  nfi]>cndix  in  this  instance  via^  heaUhy. 
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of  tbe  appemlix  to  ritl  itself  of  this  foreign  ltK»dy  give  rise  also  to 
appcndiciikir  colic.  If  for  any  reason  ibis  «>ccliisiou  of  tbe  hmien 
of  the  ap|)emlix  is  not  relievi'^l,  tbe  organ  becomes  distendtni  with 
mucus  ;  pressure  on  the  niuwms  membmne  aiuses  anieniia  and 
dimttiishe<l  rt»sistance ;  tiic  jwtliologic  niien>-<)riraiii?-ois  always 
present  {Bacillus  eoli  ami  others)  attack  the  anjeuiic  meuihrane 
and  give  rise  to  an  inflammatory  pr»x*ess  which  constitutes  the 
acuh*  catarrhftf  ihrm  of  np^fendiciti-^.  If  I  be  ol>>i  ruction  is  s|x.*e*lily 
relieved,  this  may  disappetir  without  damage  to  tbe  mem  bra  ne. 
Generally,  however,  there  bus  l)ecu  ^•lme  uecrosis  mid  loss  of 
tissue,  which  by  later  cicatrization  and  c»>olraciiou  gives  rise  to 
stricture  of  the  ap|>endix,  a  condition  which  favors  subsequent 
recurrence  of  tbe  trouble,  and  constitutes  one  of  the  forms  of 
rela^mng  or  recurrent  ttpjH'mfirifiK  If  in  an  acute  catarrhal 
appendicitis  the  dl-itention  is  not  pn>niptly  R-lieved,  cAteusive  intil- 
tration  of  the  mucous  membrane  and  of  the  submuc«:»us  and  mus- 
cular coats  may  occur  from  extension  of  the  inHannnatorv  process, 
constituting  an  amte  intrriiiiiuil  <ipfH'niIivitii<^  in  which  tbe  oi^m 
appears  erect,  hot,  swollen,  ami  intens^'ly  re<l.  If  the  process 
extend^,  and  especially  if  there  is  added  thromlxisis  of  the  appen- 
dicular vessels,  cutting  off  or  !seriou>Iy  (•(nnpnimising  the  bIo«xl- 
supply,  necrosis  oecnrs,  which  may  l>e  limited  in  extent,  giving 
rise  to  a  jierfonitioii,  arnte  ftcrforattrc  npprmllcttijt^  or  a  large  [Mirt 
or  the  whole  of  the  organ  may  slough,  rfangrenoim  appaidicitis. 

In  the  simple  c:itiirrhal  variety  tliere  is,  as  a  nile,  no  involve- 
ment of  tbe  neighboring  periti>neum  ;  if,  however,  the  pnxiess  ex- 
lends  to  tbe  other  coats  of  tbe  a|>i>endix,  and  es|ie<nally  if  the 
infci'ting  agent  is  a  vindent  one,  jK'ritonitis  may  develop,  even 
without  perforation,  from  a  transutktioo  of  styptic  material  tbruugh 
the  infiltrate<l  walls  of  the  oi^an,  \Mien  perfonition  txvurs,  peri- 
tonitis always  results  unless  the  apjiendix  is  ltK';ited  Ix-hind  tbe 
perit«»neal  nieml)mne,  as  it  occa.sionally  is  in  tlie  retnK-olio  variety. 
As  in  other  peritoneal  intectiou.-^  the  resiiltin£r  |)eritonitis  may  l>e 
localize*!  or  ditrux\  If  locsilize*!,  it  may  be  plastic  ami  result  in 
a  matting  together  of  tbe  neighlwring  visceni.  This  form  is 
fairly  ci>mnion,  and  occurs  often  in  aises  before  p<'rforation  has 
occurred.  In  tbe  majority  of  rases,  however,  in  which  |>erforation 
occurs,  an  iutni|K*ritoneal  al»scess  fonns,  the  wall-  of  which  are 
fonne<l  by  a  mass  of  the  intestine  and  omentum  mattetl  together 
with  pla.stic  exudate,  separating  the  septic  focus  completely  from 
the  generrd  |X'ritoneal  cavity.  This  constitutes  an  npjMrndu'ular 
(tbttrrxg.  If  the  inrtammator\*  pr^K-ess  in  the  peritoneum  which 
results  from  a  rupture  of  an  inflame<l  appendix  is  not  «]tii«kly 
wailed  off  by  adhesions,  or  if  the  amount  of  jseptic  fluitl  which 
€!»cai>es  l^  large  and  covers  an  extensive  area,  or  if  tbe  vindence 
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of  the  infecting  micro-organisms  is  great,  a  diffuse  spreading  or 
general  peritonitis  results.  In  abnormally  placed  appendices,  out- 
side the  general  peritoneal  sac,  abscesses  may  be  produced  which 
never  communicate  with  that  cavity.  Thus  in  retrocaecal  or  retro- 
colic  appendices  the  abscess  lies  behind  the  peritoneum  in  the 
flank,  often  as  high  as  the  kidney.  Appendicular  abscesses  have 
also  been  reported  on  the  left  side  of  the  abdomen  or  pelvis,  and 
in  the  sac  of  a  femoral  hernia. 

Appendicular  abscesses  may  develop  slowly  or  rapidly,  depend- 
ing largely  on  the  virulence  of  the  infection  and  the  resistance  of 
the  individual.  They  may  rupture  into  one  of  the  hollow  viscera, 
externally,  or  into  the  free  peritoneal  cavity,  and  thus  occasion  an 
acute  spreading  peritonitis. 

Symptoms. — In  the  simple  cases  of  appendicular  colic  the  only 
symptom  may  be  acute  abdominal  pain,  which  occurs  suddenly 
after  some  indiscretion  in  diet,  or  it  may  occur  without  any 
apparent  exciting  cause.  The  pain  is  at  first  more  or  less  general, 
or  it  may  be  felt  with  greatest  intensity  in  the  region  of  the  um- 
bilicus. At  a  later  period  it  generally  becomes  localized  in  the 
right  iliac  fossa.  Vomiting  may  occur,  but  there  Ls  no  fever  or 
constitutional  disturbance.  Such  cases  are  generally  described  as 
acute  indigestion,  intestinal  colic,  etc.,  and  are  often  promptly  re- 
lieved by  vomiting  or  by  a  small  dose  of  morphine  administered 
hypodermically.  In  the  acute  catarrhal  variety  the  symptoms 
may  resemble  at  first  those  of  an  appendicular  colic ;  generally, 
however,  the  pain  is  less  acute  and  is  accompanied  by  nausea  and 
vomiting.  There  is  a  slight  elevation  of  temperature,  and  the 
pulse  may  become  more  rapid.  The  patient  complains  of  a  constant 
ache  over  the  appendix,  as  well  as  paroxysms  of  acute  pain. 
Tenderness  is  present  over  McBurney's  point ; '  there  is  little  or 
no  muscular  rigidity.  The  temperature  may  rise  a  degree  or  two, 
and  the  pulse  is  frequently  accelerated.  Exceptionally  the  fever 
may  reach  102°  or  103°  F.  for  a  short  period,  hut  in  these  cases 
the  fever  is  probably  due  to  an  associated  intestinal  toxsemia.  A 
blood-count  may  show  a  slight  increase  in  the  leucocytes,  rarely 
above  12,000.  The  condition  may  remain  stationar}'  for  a 
few  hours  and  then  gnidually  subside,  or  the  inflammation  may 
extend  to  the  other  coats  of  the  apjDendix.  In  these  cases  there 
are,  as  a  rule,  more  pain,  more  fever,  and  a  decidedly  increased 
appearance  of  illness.  The  pulse  may  become  more  rapid,  there 
is  slight  spasm  of  the  lower  half  of  the  right  rectus  muscle,  and 
the  tenderness  is  more  marked.  The  blood-count  may  show  a 
leucocy tosis  of  from  1 0,000  to  1 4,000.     If  the  closed  apjKjndix 

*  A  point  2^  inrlies  hom  the  riglit  anterior  superior  ypinoiis  process  of  the 
ilium  on  a  line  to  the  umbilicus. 
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contains  pua,  empyema  of  the  appendix,  the  leueocytosis  may  be 
higher.  If  the  pmcess  continues  until  nipture  cxicunj,  which  may 
be  at  any  time  after  twelve  houis,  there  may  be  a  siidflen  cessa- 
tion of  |Kiin  and  an  increase  in  the  rmisicuhir  rigidity  and  pu]?e- 
rate.  OccsisiomdJy  rupture  and  inftvtiou  of  the  jx-ritinieuin  are 
signalized  by  a  sharp  rise  in  terai»eratnre  and  an  incrwise  in  tlie 
pain  and  vomiting.  If  the  proces.s  remains  kx-alized  and  an  ali- 
8ces8  forms,  the  tenderness  is  increased,  the  rigidity  more  marke«l, 
and  a  mass  can  generally  be  made  out  in  the  region  of  the  ap|>cu- 
dix.  The  leucocytes  niiiy  rise  to  lt>,rKM}  cir  lH,rKIO,  or  even  more. 
Chills  and  sweats  may  <KX.Mir,  ami  nther  evidences  of  8ei>*is  are 
present.  Exceptionally,  after  the  formation  of  an  abscess  the 
temperature  falls,  the  pulse-rate  diminishes,  the  pain  is  relieved, 
and  the  patient  feels  decideiJIy  better  and  asks  to  Ix'  allowed  to 
sit  up.  In  the  majority  of  cases,  however,  patients  are  prostmtcd 
and  do  not  ndly  until  the  condition  is  relieved  surgically  or  the 
abscess  ruptures.  Occasionally  pytemia  may  follow  an  tmrelieved 
appeuilicular  abscess.  If  the  [teritoneal  inflammation  is  not  lim- 
ited to  the  region  of  the  ap|^>endix,  but  assumes  the  t^'pe  of  a 
diffuse  spreading  peritonitis,  there  is  generalianl  alxl^iminal  jKiin 
with  universiil  muscular  rigidity  and  distention.  Vomiting  occurs 
and  the  jKitient  becomes  greatly  prostrated.  The  bowels  cannot 
be  made  to  move,  on  account  of  the  |»aralysis  of  the  intestines,  gas 
accumulates,  and  pressure  on  the  diaphnigm  interferes  with  res- 
piration. The  pulse  lxxx)mes  rapid,  feeble,  and  often  intermittent ; 
the  temj>erature  may  fall  to  the  nonnal  or  bec«tme  subnormal. 
The  face  becomes  pinched,  the  eyes  sunken,  the  entire  lx»dy 
bathed  in  cold  jierspiration,  and  death  «x?curs  fn?ra  p«^ritoneal 
sepsis.  In  other  cases  the  temperature  l»ecomes  greatly  eh*vate<l, 
the  patient  delirious,  and  de-ath  may  tiike  place  from  exhjmstion. 

Absence  of  pain  in  appendicitis  is  very  exceptional.  Occasion- 
ally cases  are  encountered  in  which  the  dL*casc  goes  on  to  the 
fornmtion  of  an  abscess  or  a  spreading  |>eritonitis  without  acute 
pain.  Absence  of  marked  fever  is  more  fretjuent.  The  writer 
has  on  several  occajsions  found  a  gangren4>us  apjientlix  and  a  dii^use 
spreading  |ieritoniti§  in  patients  in  whom  the  j»ulse  and  tempera- 
ture were  both  below  100, 

The  diagnosis  of  appc>n<licitis  in  its  early  stages  is  usually  easy. 
In  the  presence  of  symptoms  of  beginning  inflammation  in  the 
right  iliac  fossa  in  women,  one  must  exclude  salpingitis,  in  which 
the  point  of  maximum  tenderness  l«  below  McBumey's  point, 
and  is  generally  more  easily  reachetl  by  vaginal  examination.  In 
this  affection  there  is  usually  a  history  of  previoas  infection  either 
of  a  puerperal  nature  or  the  result  of  abortion  or  an  invasion  by 
the  gonoooccus.     The  uterus  is  more  or  less  fixed  and  the  roof  of 
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A  loopiHidBinl  ofKoing  k  tben  made  tbraa|jb  the 
cnloo,  and  tiuuogfa  this  tbe  poalcnor  vail  c^  t^ 
Tbe  daodoMf^aaal  ienreis  neat  locafeed,  and 
loved  dovBWud  fiir  «^gbiBiB  airhfit  and  tbe  1 
bfooclift  opvanl  ialio  tbe  iraand.  A  U^ebaped 
dm  latiudueed  ulo  tbe  pefilUMal  sttruee  of  tbe 
its  BMgeMteric  attadaDcnl,  beta <mhi  tbe  two  arms  of  wlneb 
tndinal  inaacak  is  laade  jaA  laqge  mci^b  to  ittaut  oae-balf  of  a 
Maqibr  button.  Wben  tbb  is  in  pbce  wmd  beld  b^aa  aiftety- 
dvnp  hr  an  aBnaluit,  tbe  dik  ^^itoir  is  dnva  taaft  aad  kmtted. 
Tbeotber  balf  of  tbeboiuw  k  tbcn  placed  tn  tbr  rtiawtb  nuu  iL^ 
greater  cnirataie  and  tbe  t«v>  joiaed.  One  or  tvoadcfitioaal  peri- 
toneal mtaves  OHtf  be  inaaled,  <ir  a  cmaD  poetioo  of  tbe  aoMBtiiai 
sdtdwd  new  tbe  sasstoinoBift  to  frror  lafad  aifbecien,  Ou« 
fibould  be  taken  in  tbis  opentieB  to  place  tbe  got  so  tbat  die 
|im«talt»c  wave  vUl  be  ham  leA  to  ri^H,  and  noc  tbe  reverse. 
Weir  a<Jvi!6ess  in  addition  to  the  gastio<4Vtefos^t<ifiiT,  an  entem- 
ciUenteitoniv  hetvx<en  ibe  a^rending  aad  dcBeendioig  aim?  of  tiie 
^junum,  thre<e  or  foar  inrbes  hAcm  tbe  rtonacb  attachment,  to 
pwx-f^nt  mjittiptation  of  bile  into  tbe  stnnacb,  arfaic4i  not  infW'- 
oiiontly  fives  rise  to  exfaaa^^ting  and  Mjuietioie?  fatal  vomtting. 
For  tlii^  he  uses  a  anaU  Marphr  button.  ThL«  can  be  qui<%ily 
a<v«MnpH^ihe«^  with<^n  ««tare*  l>y  passing  ^  two  halves  of  ibe 
Vuitton  intt>  tlx-  l»owel  tbroi^  the  oc^ind  opening  in  tbe  jcjunoni. 
ami  after  eac*  i^s  in  pboe  making  a  proall  openmg  tbrot^  the 
int*>5tinal  \vall  ,i«^=t  larffp  cwmcb  to  allow  tbe  prcyerting  portions 
of  tJio  button  to  pn^tTixif ,  after  which  tiiey  can  be  unitoi  AVeir's 
roo<1i<i«ition  <i(  tht-  Mnq^hr  liutton  for  gastWMSiteioftomy  consists 
in  ibe  8''"  ^  a  ,lml>le  |^iv^ec3tion  on  tbe  j^naal  half  to  pre- 

vent it^        . .     -  »»t*^  t^  s4««iacb. 
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McGraw,  of  Detroit,  has  recently  devised  a  new  and  exceed- 
ingly simple  method  of  gastro-enterostomy,  which  consists  in 
attaching  a  loop  of  the  jejimum  to  the  wall  of  the  stomach  by  two 
or  three  interrupted  sutures,  then  passing  an  elastic  ligature,  made 
of  pure  rubber,  through  the  stomach  and  intestinal  walls  by 
means  of  a  lai^  cur\'od  needle,  and,  after  drawing  it  tightly^ 
securing  it  by  a  knot  of  silk.  The  gastric  and  intestinal  surfaces 
are  drawn  together  and  held  by  a  few  interrupted  sutures  to  insure 
adhesion  around  the  elastic  ligature,  which  gradually  cuts  its  way 
out  and  is  passed  by  the  bowel. 

Enterotomy. 

Enterotomy  is  an  incision  into  the  large  or  small  intestine  for 
puq)oses  of  diagnosis,  or  for  the  removal  of  tumors  or  foreign  bodies. 
The  abdomen  is  opened  and  the  bowel  drawn  into  the  wound,  the 
peritoneal  cavity  l>eing  protected  by  gauze  pads.  Tlie  incision  into 
the  bowel  should  be  made  in  a  longitudinal  direction,  and  closed 
with  the  Lembert  or  Halsted  suture. 

Enterectomy. 

Enterectomy,  or  removal  of  a  section  of  the  intestine,  is  indicated 
for  the  extirjiatiou  of  a  new  growth  or  stricture,  the  cure  of  an 
obstinate  fecid  fistula,  or  in  the  treatment  of  extensive  wounds  or 
gangrene  of  the  gut.  The  portion  to  be  removed  is  drawn  out- 
wani  through  an  abdominal  incision,  the  iwritoneum  carefully  pro- 
tectcil  with  g-auze  pads,  and  the  lumen  of  the  bowel  above  and 
l)clow  the  diseaseil  or  injured  area  closeil  by  clamps  or  gauze 
ligature.  A  V-shaped  incision  is  then  made,  including  the  intes- 
tine and  a  |K>rtioii  of  the  mesentery*,  the  vessel  ligated,  and  the 
mucous  e<lges  disinfected  with  hydrogen  jx?roxide  or  bichloride 
solution.  The  two  ends  may  then  be  united  by  circular  enteror- 
rhaphy  or  by  the  Murjjhy  button. 

Circular  Enterorrhaphy. 

In  this  operation  the  edges  of  the  l)owel  are  approximated  and 
unitt-d  with  two  layers  of  sutures,  the  first  of  catgut  uniting  the 
mucous  membrane,  the  second  of  silk  uniting  the  j)eritoneum,  the 
Ix'ml)ert  or  ILdsttHl  stitch  being  us<'<l.  Care  should  be  taken  to 
insure  complete  closure  of  that  |)ortion  of  the  l>owel  between  the 
two  layers  of  the  mesentery-,  and  as  there  is  no  |)eritonoum  to 
unite  at  that  |)oint,  a  small  |>ortion  of  the  mesentery'  may  be 
inverted  to  insure  early  adhesion.  Both  si«les  of  the  mesenteric 
wound  should  Ik?  united  with  Ix'mbert  sutures. 
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oblique,  the  fibres  of  which  are  next  separated  by  blunt  dissection 
and  retraete<]  in  the  o)>(>Hsite  dinrtiun.  The  transversalis  fibres 
ean  then  he  ,-;e|>iiraled  hi  tlie  stioic  manner,  whieh  exposes  the  thin 
transversalis  fsii^eia  and  .■^ubperitxiueal  iht.  These  structiu^es  are 
carefully  dividetl  and  the  [veritoneiini  drawn  upward  in  a  trans- 
verse fold  by  two  ntuuse-toutheil  fo^eep^,  and  op<-]ie*l  by  the  seis- 
st>rs  ur  seali>el.  The  eohm  will  ^reiiendly  l>e  tninnt  immediately 
iKiieath  this  opening,  and  if  one  nf  its  hmgitudinul  l>ands  is  fol- 
h>wed  downward  while  tiie  bctwel  is  bein^  drawn  upwanl  into  the 
wound,  it  will  be  found  to  lead  direetly  to  the  base  of  tlie  appen- 
dix. If  no  ailhesictns  exist,  the  apjfcudix  and  eaTimi  ean  be  dniwn 
outwaitl  throuirh  the  wound,  and  the  peritoneum  proteeted  by  one 
or  two  small  pads  of  gauze.  The  mesentery  of  the  apjiendix  is 
next  li^ate*!  hy  pa^siii^  a  stout  eat^ut  lipiture  throu^di  its  folds 
near  the  junctiim  of  the  apix-ndix  with  the  eaeeuni,  and  tying  it 
well  below  the  attachment  ol'  the  mesentery  to  the  appendix.  If 
the  mesenter}'  is  large,  it  should  l>e  ligated  in  .sections.  The  appen- 
dix is  next  cut  from  its  mesentery  and  hehl  upward  by  an  assist- 
ant while  the  surgeon  surrounds  its  base  by  a  silk  cu'  fine  cliTo- 
mieizwl  eatgut  pin-sc-string  suture,  \^'hen  this  is  in  place,  the 
ends  stiould  be  knotted,  hut  not  tie<l,  and  held  by  an  aissistaut 
while  the  sturgeon  divides  the  appendix  about  one-quarter  of  an 
iTtch  from  the  cieeum.  A  probe  is  then  intr<Kluced  to  insure  the 
patency  uf  the  canal,  after  which  the  upening  is  dilatinl  by  means 
of  a  small  ]niir  of  thiu-bhulcd  forceps,  and  the  stum|t  invertwl  into 
the  ctei'um  hy  another  pair  of  tine  forcep>  grasping  the  cut  mar- 
gins and  pushing  them  inward.  During  this  nianceuvre  the  assist- 
ant tightens  the  purse-string  suture  and  the  small  iorceps  is  with- 
drawn. By  this  metlnxl,  which  is  known  as  the  Dawharn  method, 
tlie  stuiup  is  com]iletely  inverte<l  and  burietl,  h*aving  <>nly  a  small 
puckered  depression  at  the  surface  of  llic  ca-cunu  The  method  is 
the  iileai  rtne,  and  should  be  employed  whenever  possible.  If, 
hrkwcver,  theit*  is  much  infiltration  of  the  cjceum  or  ap]K'ndix 
which  prevents  its  inversion  without  to(>  niueh  Imiising,  or  if  there 
exist  dense  adhesions  which  prevent  the  drawing  upward  <rf  the 
ciecum  into  the  winmd,  the  appendix  should  simjily  be  ligatetl  near 
its  bjLse  with  chrouiieizcd  catgut,  divided  with  scissors,  and  the  ex- 
ixised  nnieous  memhrane  treated  by  a  drnp  of  pure  carbolic  acid 
*M'  the  actual  cautery.  Before  rctunirng  the  howel  to  ihcalnlonu-n 
it  should  be  touchwl  with  hydrogen  j>er«)xide  and  {louehed  with 
salt  solution.  If  there  is  reason  to  sup]Mise  that  the  ]K'ritoneal 
cavity  has  been  contaminated,  the  wound  shouhl  he  well  retracted 
and  the  surmunding  intestines  carefully  wi]»ed  by  nufist  gau/e 
si-Hinges  or  douehc<l  with  sterile  salt  solution  and  altcrwanl  dritMl. 
The  peritoneum  is  closed  with  a  continuous  catgut  suture,  the 


muscles  allowed  to  fall  t<»gether  and  held  bv  one  or  two  catgut 
iutcrrupted  stitches,  tlic  afKHjeurosis  uoitcti  in  the  same  manner  as 
the  |>eritoueuai,  ami  the  !*kin  wound  eluded  by  two  or  three  silk- 
worm gut  or  silk  sutures.  A  small  subcutaneous  nibl>er  tis.sue 
drain  may  he  \ei\  iu  for  twenty-four  or  forty-ei^dit  hours.  If 
primary  healing  occurs*  the  j>atient  may  leave  the  IhmI  on  the  tenth 
or  eleventli  day. 

The  Ojteration  for  Acute  Apj)entlicitij<. — ^In  the  presence  of  a 
tumor  indicating  an  inflaminator\'  exudate  or  au  appendicular 
abscess  the  incision  yhonld  be  made  i>vt'r  the  miKst  prominent  part 
of  the  mass.  In  all  other  cases  of  acute  ap|^»eodicitir<,  and  iu  the 
miijority  of  the  abscess  cases,  the  Kauimercr  incisiun  should  i)e 
employeih  This  c<jnsists  of  au  iucision  over  the  outer  portion  of 
the  right  rectus  muscle  ab^ut  half  an  inch  from  its  external  lK>rder. 
The  sheath  is  divided  iu  the  direction  of  the  cutane<:fus  iuci;»ion 
and  the  muscular  fibres  retraete^^l  well  inwanl.  This  ex|»oses  the 
posterior  wall  of  the  sheath,  the  epigastric  vessels,  and  the  last 
dorsal  ner\*e.  These  may  be  retracted  or  di\'ideiLl  and  the  jjosterior 
lamella  of  the  rectus  sheath  ojK^ned,  exposing  the  |x/ritoneuni  aud 
subserous  fat,  which  is  carefully  dmwu  upward  and  ttividetl.  The 
advantages  of  this  incision  are  that  it  admits  of  enlargement  to 
any  extent  upward  or  downwartl,  and  when  closed  by  layer  suture 
it  leaves  almost  as  firm  an  abdominal  wall  as  that  following  the 
intermuscular  ojk' ration. 

After  oj>ening  the  |>eritoneal  cavity,  if  no  abscess  is  present,  the 
apjx^ndix  nuiy  Ije  sought  for  by  the  finger,  or  the  wound  well 
retracte«l  and  the  .search  aide«l  by  inspet^tion  of  the  \iarU,  Wlien 
found,  it  may  l>e  removed  and  the  stump  treate^l  as  dcscrilK>d  in 
the  precxKling  jxiragraph.  The  wound  is  then  chisuHl  with  or 
without  <lrainage,  (le|iending  ou  the  presence  or  absence  of  a  locrd- 
i^ed  peritonitis.  If  the  surrounding  coils  of  intestine  are  deeply 
injected  and  csovcred  with  a  fibrinous  exudate,  and  especuilly  if 
there  is  free  fluid  in  tlie  neighb*irh<iMMl,  thi^  shouhl  \>e  removed  by 
gauze  s|K>nges  and  the  cavity  dnrimHl  by  tin-  insertion  of  a  small 
cylindric  roll  of  g:ui/e  surrounded  by  niblx^r  tissue  or  dniwn 
through  a  tliin  mblK'r  tube  made  for  the  purpose.  These  "  cig-arette 
drains"  are  more  effective  than  any  other  kind  in  allowing  an 
exit  for  inflammatory  exudate^  und  pisscss  the  additional  advantage 
that  they  am  be  removed  vvith  little  or  no  (Limage  to  the  intra- 
abdominal structures. 

If,  on  opening  the  alxlomen,  an  inflammatoiy  exudate  is  found, 
the  surrounding  peritiuieum  is  well  packe«l  with  large  gauze  pads 
or  masses  of  looge  *•  handkerchief  gauze,"  and  the  structtires 
carefully  separate<l  in  their  natural  lines  of  cleavage.  jVs  soon  as 
pus  escaj^es,  it  should  be  wiped  up  with  sponges,  and  after  enlarg- 
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ing  the  opcmni^  a  imall  ^Tiogefol  of  hyJnjigec  petnxide  (1  :  ft) 
injtf'titi  into  thf  ravttv.  Thb  bloirs  oat  the  {nls  )»y  it.s  decompo- 
(lition  ami  rapid  evoIadoD  of  o^geo  gx^,  and  ako  act&  aii  a  cll^ 
tnfoctant.  When  all  the  pus  las  been  reroovKl,  the  cavitr  is 
wiped  diy  and  the  appendix  :^»i]ght  ibr  and  excised.  The  cavity 
Hh<»uld  thfrn  Ik*  frt^'ly  irrij^ted  with  salt  sohitioD  and  temporarily 
(ffu'ktti  with  pin/ji.  The  abdooiinal  pads  are  now  removed  and 
all  mnksd  towels*  and  sheets  taken  from  the  wound-area,  which  is 
again  surrounded  by  clean  sterilized  coverings.  The  gauze  parking- 
iw  then  taken  out,  all  bleeding  checked,  one  or  two  small  ciga- 
H'lte  dniittrt  introduce*!,  and  the  wound  doited  by  three  nnvs  of 
HUturcft,  the  first  including  the  peritoneum  and  pos-terior  layer  of 
thit  fihesith,  tire  .'^•c<^»nd  tlie  anterior  layer  of  the  sh«jth,  and  the 
third  the  *fkin.  The  two  finit  i>boul<l  be  of  catgut,  the  last  of 
.HJlk-worm  ^ut. 

If,  in  mJdition  k>  the  localized  abscess,  there  is  free  fluid  in  the 
jM^ritoncal  cavity,  or  if  in  the  coui^e  of  the  manipnlationi^  the 
abwc}*8  nipturet*  and  pus  ej*capes  do%\Tiward  into  the  jx4vic  ctivity, 
thirt  nlxmld  1m?  cleansed  by  gauze  ^tponges  or  by  irrigation  with  .'^ilt 
H>ln(inn,  tfnirfni^ily  dried^  and  one  of  the  cigarette  drains  carried 
Ut  the  iMittom  fit'  Douglas'  pouch. 

In  «!«•«  in  which  the  inflanimator\'  process  is  unlimite<l  by 
|>oritoncnl  jidhcsirms  and  there  i.s  present  a  diffuse  peritfrnitis,  the 
<'ntirr  jicrflfHicjil  cavity  shouhl  Ik'  washrtl  out  with  iin  ahiUKlance 
fif  hot  htcrilc  .Kidt  solution.  This  is  acc(Hii]>lisfTtMl  In'st  by  nic-.ins  <tf 
a  large  C'hatTih<'rljnn  tube  and  fountain->yriiige.  Several  giillons 
of  the  fluid  may  be  allowed  to  flow  through  the  cavity  until  it 
retiirtis  clmr  from  every  portion.  Cigarette  drains  may  then  be 
placed  in  tlic  p<'lvi(t  ravity  aucl  in  tlie  ivgion  of  the  apjwndix 
ntU!U|i,  iind  (!n'  woumi  partly  ch>sttl  and  diTssed. 

Pfhsf^iftct'dfivr  Tn-aimnd. — In  interval  case^'  and  in  early  acute 
conditions  when  the  abdomen  is  tightly  closed,  little  post-<t|>eKitive 
tntcrfrn-nct'  is  necessary  if  the  case  ]>rt>gress*'s  favonibly.  Morphine 
in  small  doses  may  In*  re*juiriHl  chu'ing  the  tii>t  twenty-four  liours 
to  rt*tieve  pain,  Tlie  l»owt'ls  should  be  movetl  on  the  third  or 
fourth  day.  For  this  small  ilnses  of  calomel  should  Xw  adminis- 
teretl,  iVilltJwed  by  a  ssdine  dnuight,  and  enemata  if  necessjirv. 

If  tuucli  morphine  has  btru  uscti,  there  may  W  considerable 
difficulty  in  bringing  alxnit  a  movement,  on  aw-^umt  of  the  tcn- 
ilchcy  lo  nnusejj  which  pivvents  the  fnn^  use  of  salts.  In  these 
ctises  the  Imjuent  ust*  M'  liigh  enemata  will  generally  be  suc- 
cr«»tnl  if  there  is  no  jMTitoniti8»'     If  the  pulse  and  temperature 

*  In  A  iXH-pnt  comnijunionnon,  onritled  "  Ciihards  in  Abdnminal  Surpprr,"  Dr. 
!•  R  <},  t>Bmton,  of  Htistim,  coiulftnn*'  »he  wse  of  cJilhartic  medicines  bj  the 
mouih   in   oBsw  of  »cutc  Mbdt>mituil    influnmatton   involving  the    aiinientani' 
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ne  normal,  the  dressing  need  not  be  changetl  for  six  or  eight  days. 
Obstinate  vomiting  aftor  oi>t*ration  t^n  generally  be  relieved  by 
lavage,  folhwetl  by  abfM»Uite  rei^t  of  the  stomai^h^  not  even  water 
l»eing  allowLNl.     The  practiee  of  giving  rae<lieine.s  to  relieve  post^ 

I  operative  vomiting  is  to  be  condemned,  as  they  always  serve  to 
i^gravate  the  condition. 

Continued  ptdn  and  vomiting  after  operation  p>int  to  peritoneal 
irritation  ;  and  if  tlie  pidse  and  temjKratnre  Jire  elevated  and  the 
abdominal  tendenie:^?^,  rigidity,  and  distention  are  increa>tHl,  there 
ii*  strong  reason  to  snsjxt^t  a  spreading  peritonitis.  In  these  ttis«.'s 
tlie  wound  should  l>e  reoiK^ned  under  aniesthesia  and  the  peritonitis 
treated  as  indicated  above.  In  acute  ca^»e^  in  which  drainage  is 
employefl,  the  wound  should  Ije  inspected  frequently  and  the  out- 
side dressings  chfinged  as  ot\en  a.s  they  Ijecome  saturated  with  the 
wound  secretions.  If  the  tem|K'niture  and  jnilse  remain  elevated, 
and  if  tenderness  and  rigidity  are  present,  the  drains  should  be 
removed  and  any  retained  pus  evacuated*  Digitiil  exploration  of 
the  wound  with  the  gh>ved  hand  will  often  enalile  the  surgeon  to 
recognize  a  collection  of  pus  by  the  induration,  which  may  not  be 
apparent  on  superficial  abdominal  paI|)ation.  Such  deeji-seateil 
colltxjtions  of  pus  are  often  drained  best  by  rubber  tubes  until  the 
acateness  of  the  symptoms  lia.**  subsidwl.  As  soon  as  the  sinuses 
are  reaeonably  cl«ir  and  granulations  appear,  further  packing  is 
il]Uieoes8ar>'  and  oidy  delays  recover)'. 

In  the  treatment  of  a  genendized  [>eritonitis  the  chief  indication 
is  to  combat  sepsis.  After  the  prrnmry  focus  of  infe<*tic»n  has 
been  removed  and  provision  raiwie  for  drainage,  elimination  should 
be  favoretl  by  the  action  of  the  bowels,  the  kidneys,  and  the  skin. 
Calomel  shoidd  ho  lulministeretl  as  so<:»n  as  the  |^K>st-aniesthetic 
vomiting  has  ceased,  f»>llowed  by  salines  and  high  enemata.  If 
the  meilicines  are  rejected  by  the  stomach,  it  slmuld  be  washe<l  out 
an<l  sidts  introduce*!  through  the  st^>mach-ltul>e.  Enemata  of  tur- 
pentine, glycerin,  and  a  .s:iturate<l  solution  of  Ep>om  sfdt,  shouhl 
be  given  everj'  hour,  followed  by  rf^^tal  irrigation  with  hot  salt 
fiolntion.  Intravenous  infusions  are  of  the  greatest  value  in 
stimulating  the  secretion  of  urine  and  inducing  active  diaphoresis. 
Cardiac  stimulants,  as  strychnine,  digitalis,  eaffcine,  and  alcohol, 
t  should  l)e  freely  given.  Sp«mge-baths  and  hot  |«icks  will  often 
relieve  the  intense  restlesvsness  and  high  temperature.     The  prac- 

cmmU.  He  a()ri]4e»  high  enemats  tx)th  before  and  after  operation.  \IU  heart  newUts 
were  ot>uinvd  hy  ihe  use  of  the  folloiriog  fonnah: 
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DISEASES  OF  THE  UVEB  AKD  BILIAET  PASSAGES. 

Ectopic  Liver. 

The  liver  may  he  displactHl  *ln\vinvani  in  a  cinKlition  of  pt'neral 
relaxation  of  the  alMloDjiiJiil  viscera  ((ilenanrs  (ii.-?ea:*).  He|*ato- 
pexy,  or  suturing  the  liver  to  the  diapbnigni  or  the  alxloiiutial 
wall,  or  «hortei!iiiir  the  rela.\e<]  ligaments,  may  be  employed  to 
remedy  tliis  condition  when  it  gives  rise  to  eutiicient  discomfort  to 
warrant  surgical  intervention. 

Abscess  of  the  Liver. 

Absoess  of  the  liver  may  arise  frt)m  trauma ;  from  infection 
carrial  to  the  orgjin  by  the  hejiatic  artery  in  cases  of  general 
pya?mia,  by  the  p«rtal  vein  from  infwtions  prot'esses  fKxnrring  in 
the  rejrions  draine<l  by  the  portal  system,  as  ap|>endicitis,  dysenter\', 
t\'phoid  fever,  anei  other  intm-alKlominal  i»r  jielvie  diseases;  or 
from  the  biliary  passages,  iis  in  cases  of  acute  infective  cholangitis. 
Hepatic  abscesses  may  l>e  single  or  multiple  ;  tlie  former  are  c<rim- 
raonly  associated  with  dysentery,  especially  tlie  ama'bic  dysentery 
of  the  tropics.  Multiple  abs<^sses  more  frequently  follow  appen- 
dicitis, suppuration  of  the  l>iliar>'  |iassages»  uv  conditions  of  general 
sepsL*.  Lirge  single  abscesses  may  result  from  a  ctxilescence  of 
several  smaller  foci.  They  may  reach  an  enormous  size,  and  not 
infrequently  rupture  into  the  |>eritoncal  or  pleural  cavity,  into 
the  lung,  or  into  one  of  the  hollow  visciTa. 

The  symptoms  of  hefritic  absK.'ess  vary  greatly  according  to  the 
virulence  of  the  infecting  agent  and  the  presentv  or  absence  of  a 
condition  of  general  sepsis.  In  the  large  amoebic  absi^esses  the 
patient  may  complain  only  of  a  sense  of  discomfort  and  weight  in 
the  alxlumen.  AssiH-iattnl  with  this  there  are  loss  of  flesh  ami 
strength  and  treuerally  a  moderate  janndi«_^.  The  temi|i»eratnre  may 
remain  Ix'low  10(1°  F.,  and  the  pulse,  though  weak,  may  not  lie 
rapid.  In  the  majority  of  instances,  however,  there  are  pain  and 
tenderness  over  the  regi«m  of  the  liver,  ^^ith  fever,  chills,  and 
sweats.  The  patient  rapidly  emaciates  ami  has  the  appearance  of 
profound  sepsis.  The  liver  is  enlarginl  and  may  be  felt  :l*  an 
elaetjc  tnmf>r  resembling  a  cyst.  There  is  always  a  nuirketl  in- 
creoH?  in  the  number  of  leucocytes.  Rupture  of  the  abscess  into 
the  peritoueum  or  pleural  ravity  wonhl  be  f<dlowed  by  symptoms 
of  intlammation  of  these  structures.  If  rupture  occurs  into  tlie 
lung-tissue,  large  quantities  of  pus  may  be  ex|HM'torate<l  ;  ro]iture 
into  the  intestine  may  l>e  followe*l  by  rapid  relief  of  symptoms 
and  ultimate  recover}'.    In  multiple  abscess  of  tlie  liver  the  symp- 
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toms  are  those  of  a  grave  and  rapidly  progressing  general  sepsis. 
Local  symptoms  and  signs  may  be  absent,  or  there  may  be  pain 
and  tenderness  over  the  hepatic  region.  One  of  the  most  reliable 
signs  is  the  occurrence  of  acute  deep-seated  pain  when  the  lower 
segment  of  the  thorax  is  compressed.  The  use  of  an  aspirating- 
needle  for  purjwses  of  diagnosis  is  not  to  be  recommended  unless 
one  is  preparetl  to  oj)erate  immediately  if  pus  is  found. 

Treatment. — A  liver  abscess  may  be  opened  and  drained  through 
the  anterior  abdominal  wall  or  through  the  back  by  a  transpleural 
operation.  Both  of  these  methods  are  dangerous  and  unsatisfac- 
tory unless  adhesions  are  present.  The  presence  of  adhesions  to 
the  anterior  abdominal  wall  would  be  indicated  by  oedema  of  the 
skin  and  subcutaneous  tissues.  When  this  is  present,  an  incision 
should  be  made  through  the  tissues  to  the  liver,  which  may  then 
be  aspirated,  and  if  pus  is  found  an  opening  into  the  abscess  cavity 
can  be  made  with  the  cautery  or  some  bhmt  instrument  and  a 
drainage-tube  inserted.  If  no  adhesions  are  present,  the  abdomen 
should  be  opened  over  the  enlarged  liver,  and  if  the  symptoms  are 
not  too  urgent,  the  parietal  peritoneum  may  be  stitched  to  the  sur- 
face of  the  liver,  the  wound  packed  with  gauze,  and  the  opening 
into  the  abscess  deferred  until  adhesions  have  formed  shutting  off 
the  general  peritoneal  cavity. 

If  the  case  is  urgent  and  rupture  is  feared,  the  surrounding 
peritoneal  cavity  should  l)e  packed  with  large  masses  of  gauze,  the 
parictes  pressed  firmly  down  upon  the  surface  of  the  liver,  and  the 
abscess  cavity  opened.  The  pus,  if  present  in  large  amount,  should 
be  siphoned  off  by  means  of  a  long  rubber  tube,  the  cavity  dis- 
infected with  hydrogen  peroxide  and  firmly  packwl  with  gauze, 
the  end  of  which  emerges  through  the  nbdominnl  incision.  The 
abdominal  packing  is  then  removetl  and  ,the  wound  partly  closed, 
in  the  hope  that,  by  the  time  it  is  necessiiry  to  remove  the  gauze 
from  the  abscess  cavity,  adhesions  will  have  formed  and  con- 
tamination of  the  general  cavity  be  avoidwl.  If  the  abscess  cavity 
is  demonstrated  by  aspinition  to  lie  posteriorly  near  the  pleural 
sac,  a  portion  of  the  eighth,  ninth,  and  tenth  ribs  may  be  resected, 
the  parietal  pleura  stitched  to  the  dia]>hragm,  and  the  abscess 
opened  immediately  ;  or,  if  jwssible,  the  wound  should  be  packeil 
for  forty -eight  hours  and  the  opening  made  after  adiiesions  have 
formed.  Mayo  recommends,  in  suturing  the  ])arietal  pleura  to  the 
diaphragm,  tluit  a  few  layers  of  sterile  gauze  be  laid  over  the  area 
to  be  sutured  and  the  stitches  taken  through  this  pad.  At\er 
adhesions  have  fornuKl  the  incision  is  made  directly  through  the 
g-auze.  In  many  old  hepatic  abscess(»s  the  pus  is  sterile.  In  these 
cases  the  prognosis  is  favorable  ;  in  the  more  virulent  cases  the  out- 
look is  grave. 
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There  is  no  .surgical  trx'utiiient  for  multiple  abscesses  of  the 
liver,  except  to  open  and  drain  the  large  collections  as  they  are 
founds 

Hydatid  Cysts. 

These  tumors  occur  more  frequently  in  the  liver  than  in  any 
other  organ  of  the  bt^dy.  They  may  Ik.'  f^inj^rle  or  multiple,  aiitl 
may  reach  an  enormous  size.  The  rtuid  contained  in  a  hydatid 
cyst  is  clear  or  slightly  ojxilescent,  of  low  specific  grax-ity,  con- 
tains a  trace  of  salt  but  no  albumin  ;  soolices  or  hmjklets  win  be 
found  l>y  the  mi<To.sc»>pe.  If  the  cysts  are  small  and  deeply 
sejited  in  the  liver,  they  prinluee  no  symptoms.  If  larger,  they 
produce  an  enlargement  of  the  orguu  and  give  rise  to  symptnms 
chiefly  of  pressure.  If  larger  still  and  situate<.l  near  the  suriace, 
the  globular  outline  may  often  lie  made  out  and  fluctuation  some- 
times determinciL  Hydatid  frcmitus  may  occasionally  Ix*  detected 
by  |xilpation  if  the  cyst  lies  close  to  the  abtlominal  Mall.  It  is 
supjx>sed  to  Ijc  caused  by  a  rul>bing  together  of  the  daughter 
cysts,  and  is  appreciatetl  by  applying  the  jialm  of  the  liand  to  one 
part  of  the  tumor  and  >.liarply  percussing  the  mass  at  another 
piint.  If  suppuration  occurs  in  oue  of  the  cyst«,  there  will  be 
pain,  fever,  chills,  sweats,  and  prostration. 

Treatment. — Aspiration  is  to  lie  avoidwl  on  accxiuut  of  the 
danger  of  infecting  the  peritoneal  cavity.  The  disease  may  be 
treated  in  three  ways  :  enucleation  of  the  entire  cyst  and  packing 
the  ca\ity  in  the  liver  with  gauze  to  arrest  hemorrhage  ;  empty- 
ing the  cyst  and  stitching  its  edges  to  the  abdominal  wound 
(marsupialization)  ;  and  by  incision  and  evacuation  of  the  cyst, 
with  subsequent  removal  of  its  inner  or  secreting  membrane, 
SjK>ntaneous  recover)^  rxx^usionally  CK-curs  from  ilwith  of  the  r)r- 
gaoism.  In  these  c!ises*the  cyst  shrinks,  and  finally  contains 
only  a  small  uiortar4ike  mass. 

Tiuaors  of  the  Liver. 

Angiomata,  adenomata,  and  carcinomata  occur  primarily  in  the 
liver.  Small  cavernous  mevi  are  not  infret^uently  found  t»n 
autopsy.  They  give  rise  to  no  sjinptoms  and  are  of  no  partic- 
ular surgical  interest. 

Adenomata  may  gmw  to  the  size  of  a  small  apple.  They 
appear  as  greenish  or  whitish  firm  tumors,  and  rarely  give  rise  to 
any  symptoms  or  disturlmnce  of  function. 

Primary'  ciireiuoma  of  the  liver  may  occur  in  two  forms,  one 
as  a  groujj  of  hard  whitish  ncxiules,  the  other  as  a  diffuse  carcino- 
matous infiltration  of  the  entin^  glaml.  St-condar)'  ciirctnoma  and 
sarcoma  of  the  liver  are  of  frequent  occurrence. 
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The  symptoms  of  carcinoma  are  a  marked  painless  enlargement 
of  the  liver,  which  presents  a  hard  nodular  surface,  jaundice, 
ascites,  ansemia,  and  progressive  loss  of  flesh  and  strength. 

The  prognosis  is  fatal.     There  is  no  treatment. 

Gummata  of  the  liver  occur  with  considerable  frequency. 
Although  not  a  surgical  condition,  they  give  rise  frequently  to 
symptoms  strongly  suggesting  surgical  disease  of  the  gall-bladder 
and  ducts.  These  symptoms  are  pain,  localized  tenderness,  and 
muscular  rigidity  in  the  up[)er  right  quadrant  of  the  abdomen, 
with  jaundice  and  occasionally  the  presence  of  a  tumor.  In  many 
cases  the  diagnosis  can  only  be  established  by  an  exploratory 
laparotomy. 

The  Surgical  Treatment  of  Ascites  due  to  Cirrhosis  of  the 

Liver. 

The  ascites  of  cirrhosis  of  the  liver  is  generally  believed  to  be 
due  to  obstruction  of  the  jwrtal  circulation.  Si)Outaneous  cure 
has  very  rarely  occuiTed,  and  in  these  cases  a  subsequent  autopsy 
has  demonstrated  adhesions  and  vascular  connection  between  the 
liver,  omentum,  spleen,  and  intestines,  and  the  diaphragm  and  ante- 
rior abdominal  wall,  allowing  the  blood  from  the  portal  system  to 
gain  entrance  to  the  general  circulation  without  passing  through 
the  contracted  liver.  Talma  and  Rutlierfoi-d  Morison  each  con- 
ceived the  idea  of  favoring  nature's  methods  in  these  cases  by 
creating  adhesions  by  surgical  procedures. 

Morison's  ojwration  consists  in  making  a  me<lian  incision 
through  the  abclominal  wall,  opening  the  peritoneal  cavity,  and 
evacuating  the  fluid.  The  u])per  surface  of  the  liver  is  then 
rubbed  with  a  pledget  of  gauze  until  a  raw  bletnling  surface  is 
produced,  and  the  adjacent  surface  of  the  diaphragm  is  treated 
in  the  same  manner.  The  same  procedure  is  next  carried  out 
on  the  external  surface  of  the  spleen  and  its  adjacent  parietal 
peritoneum,  after  which  the  omentum  is  stitched  to  the  anterior 
abdominal  wall,  the  peritoneal  surface  of  which  has  been  similarly 
freshened.  The  abdominal  wall  is  then  sutured,  and  a  glass  drain 
introduced  into  the  pelvic  cavity  through  a  separate  incision  just 
above  the  pubis,  through  which  the  accumulating  fluid  is 
removed  by  gauze  suction  three  or  four  times  a  day  until  fluid 
ceases  to  be  secrete<l. 

Morison  obtained  two  cures  of  ascites  by  this  method,  and 
since  that  time  several  other  favorable  results  have  been  obtained. 
A  review  *  of  all  the  cases  reported  in  the  journals  during  the  past 

*  "  The  Surgical  Treatment  of  Ascites  due  to  Cirrliosis  of  the  Liver,"  Medical 
News,  Feb.  8,  1902. 
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five  years  was  made  by  the  writer,  which  ghowed  a  mortality  of 
37  |]>er  cent.,  with  10  per  cent,  fif  cures  ami  *20  per  cent,  of  marked 
improvement.  As  exjjerience  has  shown  that  thesjc  ca:*es  ahnost 
invariably  die  %nthin  a  few  months  after  the  appearance  of  the 
a^tes,  the  results  of  the  operation  would  seem  to  warrant  its  cod- 
tiuued  trial. 

CholelitMasis. 

Cholelithiasis,  or  the  presence  of  pall-stones  in  the  biliary  pass- 
age^ is  of  fre<|iient  occurrence ;  acc»»rdiog  to  Reidel  and  Kehr, 
they  are  found  in  10  |)er  cent,  of  all  atlult  autopi^ie^.  Gall-s^tones 
are  comported  of  crystals  of  cholesterin  held  together  by  mucus 
and  colored  by  bile-pigment.  They  may  occur  singly  or  in  any 
number.  They  may  be  rough,  irretndar  in  outline,  and  of  a  dirty- 
brown  color ;  or  they  may  l>e  sm<xith,  iiiceted,  ami  of  a  yellowish 
satin-like  lustre.  In  the  great  majority  of  instances  they  are 
formed  in  the  gall-bladder,  presumably  as  a  result  of  some  mild 
infection  of  the  mucous  membrane,  giving  rise  to  the  secretion  of 
a  changed  mucus  which  acts  a**  a  cement-substance  and  binds  the 
precipitiited  crystals  of  cbolesterin  togetlier.  Exceptionally,  biliary 
concrements  may  form  in  the  bile-duct«  ;  these  are  generally  softer, 
darker  in  color,  lustreless,  and  appear  to  be  composed  of  inspis- 
sated bile.  The  writer  has  once  seen  the  gall-bladder  and  cystic 
duct  completely  filled  with  thLs  material,  which  had  the  consist- 
ency of  putty. 

G:ill-stones  may  oc.'cur  at  any  age,  but  they  are  commonest  in 
adults,  and  are  more  frequent  in  women  than  in  men.  Sedeotan^ 
habits,  overeating,  and  digestive  disturbances  act  as  predisposing 
factors. 

Symptoms. — In  95  per  cent,  of  the  cases  the  presence  of  gall- 
stones gives  rise  to  no  symptoms  (Kehr) ;  in  the  remaining  o  per 
cent,  ^mptoms  are  produced  which  vary  in  intensity  and  impor- 
tance from  a  slight  discomfort  in  the  right  hy|K>chondriac  r^on 
to  a  rapidly  fatal  septic  f>eritonitis. 

One  or  more  stones  in  a  h^^tby  g:\ll-bladder  with  jiatent  ducts 
produce,  :»s  a  rule,  no  s\Tnptoras,  aiul  under  these  c^jiiditions  the 
only  physical  signs  present  may  be  those  of  a  tumor  of  the  gall- 
bladder,  Giuse*!  by  the   number   or  siw  of  the  calcidi. 

If,  however,  a  calculus  becomes  impacted  at  the  neck  of  the 
gall-bladder  or  in  the  cystic  duct,  or  if  the  muc<ius  membrane  of 
the  gall-bladder  becomes  inflamed,  symptoms  are  pnxluced.  In 
the  ibrroer  instance,  pain  of  a  moderate,  paroxysmal  cliaracter  may 
be  present,  due  to  the  expulsive  efforts  of  tlie  organ  to  rid  itself 
of  the  obstruction,  or  to  a  gradual  distention  of  the  viscus  with 
mucus;  in  the  latter,  to  distenti<»n  of  an  inflamed  and  sensitive 
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organ.  In  the  first  instance  the  pain  may  occur  at  any  time ;  in 
the  latter,  it  generally  occurs  during  prolonged  fasting,  as  at 
night,  when  the  flow  of  bile  is  towanl  the  gall-bladder.  Kehr, 
however,  believes  that  the  pain  in  these  cases  is  j>ractically  always 
the  result  of  inflammation.  It  is  certainly  a  well-recognizeil  fact 
that  it  usually  begins  at  night,  and  this  circumstance  seems  to 
distinguish  it  from  the  pains  of  gastric  ulcer  or  other  digestive 
disorders,  which  begin,  as  a  rule,  soon  after  a  meal. 

The  pain  originating  in  the  gall-bladder  varies  considerably  in 
intensity,  but  presents  two  fairly  uniform  characteristics :  it  is 
situated  in  the  up])er  right  quadrant  of  the  abdomen,  and  gener- 
ally extends  through  to  the  back  and  upward  to  the  region  of  the 
scapula  and  shoulder.  Tenderness  is  rarely  present  in  the  absence 
of  inflammation ;  but  when  present  it  is  immediately  over  the 
organ,  which  usually  is  found  behind  the  right  rectus  muscle,  just 
below  the  free  border  of  the  ninth  rib. 

Tumor  of  the  gall-bladder,  present  under  the  conditions  enu- 
merated above,  from  the  large  size  or  numl^er  of  the  gall-stones  or 
from  an  accumulation  of  fluid  is  usually  more  easily  defined  than 
in  inflammatory  conditions,  on  account  of  the  absence  of  a  peri- 
cystic exudate  and  of  rigidity  of  the  aMominal  wall. 

The  presence  of  a  number  of  stones  in  a  gall-bladder  has  occa- 
sionally been  recognized  during  palpation  by  a  brvif,  which,  accord- 
ing to  Petit,  resembles  the  rubbing  together  of  nuts  in  a  bag. 

If,  however,  the  stone  becomes  impacted  in  the  cy.stic  duct,  or 
if  the  duct  becomes  ]>ermanently  obstructed  in  any  other  manner, 
as  by  a  new  growth  or  cicatricial  contraction,  there  occurs  a  grad- 
ual increase  in  the  size  of  the  gall-bladder  by  an  accumulation  of 
fluid  within  its  cavity.  In  the  absence  of  infection  this  fluid  is 
sterile,  and  consists  of  a  thin  mucus  secreted  by  the  mucous  mem- 
brane, which  gradually  distends  the  gtdl-bladder,  often  to  an  enor- 
mous size,  giving  rise  to  no  discomfort  excepting  that  produced  by 
pressure  from  the  size  of  the  tumor.  In  this  condition  of  hydrops 
of  the  ffoU-bladder  the  walls  of  the  viscus  become  extremely  thin  ; 
the  fluid  is  at  first  bile-sfciined,  but  later  becomes  cloudy  and  often 
opalescent.  A  tumor  (jf  this  character  develops  slowly,  is  situated 
immediately  !)ehind  the  abdominal  wall,  below  the  free  border  of 
the  ribs  on  the  right  side,  and  appears  continuous  with  the  liver  at  a 
point  opposite  the  juncti<m  of  the  ninth  rib  with  its  cartilage.  It 
develops  downward  and  somewhat  toward  the  nuHlian  line  ;  it  moves 
with  respiration,  and  may  permit  a  lateral,  pendulnni-like  motion 
on  piilpation.  It  is  genendly  smooth,  of  even  oval  contour,  and 
its  consistence  may  Ik*  soft,  hard,  fluctuating  or  elastic.  It  may 
Ix*  of  interest  in  this  connection  to  note  that  th(»  gall-bladder  has 
occasionally  been  found  nesir  the  median  line  (Kehr),  or  under  the 
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free  border  of  the  ribs  on  the  left  side,  ^  repirted  bv  Raymond 
and  Carl  Beek.  Congenital  absence  of  the  giill-bladiler  ha^  been 
observed  once  bv  the  writer ;  and  Courvoisier  refers  to  a  case  in 
which  it  was  apparently  absent^  but  in  reality  was  deeply  imbedded 
in  the  substance  of  the  liver. 

The  (la^siige  of  small  stones  through  the  cj^stic  duct  may  give 
rise  to  no  [Kiiuiul  syuiptonis.  Lia\vs«3n  Tait,  however,  exjiressed 
the  belief  that  they  cause  fer  more  jmii  than  when  pa^ssing  througn 
tlie  large  common  duct ;  and  Kehr  has  made  a  similar  statement. 

The  diagnosis  of  stone  in  the  hepatic  duct  is  otb^n  ven'  difficult. 
Pain  L"?  usually  present,  but  of  no  constint  ty|K",  and  occasionally 
is  accompanied  by  digestive  disturbiinoes  and  vomiting.  Enlaige- 
ment  of  the  liver,  jaundice,  and  fever  may  occur. 

The  diagnosis  of  stone  in  the  common  duct  is  less  obscure  ;  the 
three  roost  pmminent  sympttims  are  jauiidice,  pain,  and  fever. 
Practically  all  observers  regard  jaundice  as  the  most  ci^tnstaut  and 
reliable  symptom  of  ob>tnicti<)n  of  the  common  duct.  When  this 
symptom  is  due  to  calculus  the  duigiutsis  is  eoni|mratively  easy ; 
when  due  to  other  forms  of  tibstruction  it  is  often  extremely  ob- 
iscnre.  Actite  tem[K>rarv  comnn>n-4luct  rtbstruction  from  st<jne  prc)- 
duces  a  rapidly  duvelopiug  jaundice,  which  as  rapidly  subsides 
when  the  stone  passes  into  the  dui>deuum.  When  the  stone 
becomes  impacted  in  the  region  of  the  papilla,  the  jaundice  is  pro- 
gressive and  often  becomes  extreme.  If,  however,  the  dilatation 
of  the  duct  ab«>ve  the  obstruction,  fnnu  an  accumulation  iff  bile, 
causes  the  stone  ^J  beaime  di-sl<Hlge«.l,  and  it  float.s  upward  in  the 
dilated  oimmon  cystic  or  hepatic  duct,  the  obstruction  is  tem- 
p«»rarily  removed,  the  bile  again  flows  into  the  intestine,  and  the 
jaundice  disappears,  only  to  recur  when  the  duct  contracts  around 
the  stone  or  it  is  iuipicted  again  at  the  pjipilla. 

Pain  in  common -duct  olistnjctiou  strongly  pjints  to  stone.  In 
intermittent  ol>struction  from  a  flcjating  stone  it  is  generally  more 
acute  during  the  period  of  obstruction.  It  is  then  often  j«irox- 
ysmal  in  character,  radiates  to  th«'  Ijack  and  -houlder ;  rarely  is 
it  constant  imd  fixed  in  one  locality.  Tejidcmess  is  generally 
more  niarki^I  nearer  the  miflian  line,  and  slightly  higher  than 
when  the  gall-bladder  is  the  seat  of  the  tmuble. 

Fever  is  less  constantly  present ;  but  when  present  is  generally 
of  a  cliaracteristic  type.  It  is  often  intennittent  in  character,  and 
is  accompanied  by  chills  and  profuse  sAveats.  This  tyix"  ol"  fever 
» described  by  Charcot  as  fi^vre  hUa-mUtente  h^pnthfui,  and  its 
similarity  to  malaria  has  been  pointe<l  out  by  many  other  ob- 
servers. When  present  with  jaundice  and  colic,  it  is  almost 
pathognomonic  of  stone  of  the  common  duct.  Although  lii4icved 
by  many  to  be  reflex  or  due  to  the  absorption  of  bile,  the  ma- 
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jority  of  nifKlern  obseners  agree  with  Schuppel  in  regarding:  it  as 
of  wptic  firi^in,  a.s  the  presenw  in  the?*  casei?  of  a  certain  d€^7*ee 
of  cholangitis  in  practically  (x>nstant. 

When  the  flow  of  bile  into  the  intestine  is  hindered,  the  urine 
will  be  dark  from  the  presence  tjf  pigment ;  wlien  completely 
obslriictwl,   the  i^tooLs  will  be  clay  eoloreti. 

Tunmr  of  the  gall-bladder  i^  generally  absent.  It,  howeve*, 
has  ficcasionally  Ijcen  observtil.  Enlargement  of  the  liver  is 
frefpient,  and  is  due  Uy  the  {Itlated  intrahe|>atic  duets  or  to  an 
extension  upward  of  the  cholangitis,  in  Mhich  case  there  will  be 
tenderuetks  over  the  liver  anil  enlargement  of  the  spleen.  Ascites 
is  present  only  when  the  obstructing  stooe  is  large  and  presses  on 
the  |>ortal  vein. 

Treatment. — The  mere  presence  of  gtdl-stones  in  the  bladder, 
prrnlucing  no  syniptoms,  calls  for  nu  treatment.  If,  however,  they 
gi\e  rise  to  a  cholecystitis  or  to  obstnictiun  of  the  ducts,  they 
should  be  removed.  The  treatment  <jf  an  acute  attack  of  biliary 
colic  should  consist  in  a  hot  bath,  folhiwetl  by  morphine  admin- 
isteret!  hypcxlermically,  and  the  application  of  an  ice-bag  to  the 
region  of  the  liver. 

Cholecystitis  and  Cholangitis. 

Inflammation  of  the  galUbladder  or  duct^  is  present  in  the  vast 
maj<<rity  of  |mtients  who  apply  to  the  surgeon  for  relief. 

S\'hereas  it  was  formerly  Ln-lieved  that  bilian,'  colic  was  due 
simply  to  the  passage  of  a  calculus  from  the  gall-bladder  through 
tlie  narrow  duets  to  the  intestine,  most  surgeons  now  regar\l  this 
symptom  as  the  expression  of  an  inflammatorv'  process  in  these 
oi"gans,  Kehr  states  that,  in  his  opinion,  colic  is  practirally  always 
due  to  an  inflammation  of  the  gall-bladder,  and  this  view  is 
expressed  aL*o  by  many  other  observers. 

Infection  of  thejpe  organs  arises  generally  from  an  upward  ex- 
tension frcim  tile  intestine  from  an  abnormal  patency  of  the  duo- 
denal orilice^  occasionally  from  some  general  septic  tlisease,  very 
nn\'\y  i"i*om  trauma.  Inflammation  of  tliese  organs  may  \\e  con- 
veniently divided  into  two  chisses — the  mild  and  the  severe  in- 
flations :  the  former  due  to  the  colon  or  typhoid  bacillus ;  the 
latter,  to  the  streptoctxM-us  or  some  other  equally  virulent  organ- 
ism. In  the  great  majority  of  instances  cholelithitisis  has  pre- 
tHHltMl  the  inflammation  and  prepared  the  way  for  it. 

The  symptoms  of  cholecystitis  are  pain,  tenderness,  fever,  and 
the  presence  of  a  tumor  of  the  pidl-bl adder. 

In  a  mild  inftvtion  uf  the  orgjui  with  the  ducts  open,  insnring 
free  drainage  into  tlie  b<jwel,  these  symptoms  may  be  wanting. 


If  the  cystic  duct  becomes  obstructed  from  stone  or  swelling  of 
the  mucous  membrane,  wlicky  pains  occur,  which  may  radiate  to 
the  back  and  shoukler ;  vomiting  is  generally  present  during  the 
perioil  of  obstruction  ;  there  are  also  usually  slight  fever  and  gen- 
eral malaise,  which  disiipjieiar  with  the  f>ain  when  the  obstructinn 
is  relieved.  Unless  the  gall-bladder  be  small  or  deeply  seate<l 
under  the  right  lobe  of  the  liver,  a  sensitive  tumor  may  be  fell 
during  the  continuance  of  the  obstruction.  These  symptoms 
fre<|uentty  subside  spontaneously,  but  the  teudency  to  recurrence 
is  marked. 

If  chronic  obstruction  of  the  cystic  duct  occurs,  empyema 
of  the  gall-bladder  results,  giving  riBe  to  symptoms  of  vark'ing 
severity  according  to  the  virulence  of  the  infecting  agent  or 
the  resistance  of  the  individual.  The  pain  and  fever  may  be 
wanting,  the  only  symptoms  being  the  presence  of  a  tender  tumor 
in  the  gall-bladder  regic»n ;  or,  in  cases  of  a  small  or  coutracted 
gall-bladder,  only  a  local  tenderness  or  muscular  rigidity.  In  the 
severer  cases  the  |jain  is  acute,  paroxysmal,  and  radiating;  the 
fever  is  high,  and  is  accomjKinieil  by  chills  and  vomiting.  A  local 
peritonitis  may  be  present,  a  condition  often  res^embling  appen- 
dicitis. In  the  more  virulent  infections  the  symptoms  often  develop 
with  great  rapidity,  atid  are  aocomj^Kinied  by  marked  pn^istratinn 
and  a  rapidly  developing  sepsis.  Perforation  of  tlie  jnill-bladder 
with  a  fulminating,  fatal,  septic,  general  jjeritooitis  bsL-  {*een 
rep>rted  in  a  numlier  of  instances.  Jaundice  i"*  absent  in  chole- 
cystitis unlesis  the  tumor  of  the  gall-bladder  or  cystic  duct  presses 
upon  the  common  duct. 

In  inflammation  of  the  common  or  hepatic  duct-,  however, 
jaundice  Ls  ot\en  present  in  addition  to  the  pain  and  fever  ;  but 
unless  accompanied  by  stone  or  complete  obstruction  from  other 
causes  it  is  seldom  of  a  severe  type.  In  tlie  more  virulent  inftH> 
tions  of  the  common  and  hepatic  dnct^  the  process  extend>  rapidly 
to  the  intndie[xitic  branches,  and  gives  rise  to  genenil  M'psis,  often 
without  other  symptoms,  leading,  unless  speedily  relievwl  by  sur- 
gical means,  to  multiple  hepatic  abscesses  and  death.  This  condi- 
tion is  practically  always  accximpanitnl  by  the  [iresenee  of  foreign 
b<Mlies  in  the  ducts  or  g-all-bladder. 

Treatment. — Mild  cases  of  cholecystitis  shoulil  be  tn^ate*!  by 
rest,  an  ice-bag  to  the  tender  region  of  the  abdomen,  and  free 
catharsis.  If  the  pain  is  severe,  it  may  be  necessar}"  to  relieve  it 
by  the  use  of  moq>hine  or  other  forms  of  opium.  Although  the 
gall-bladder  seldom  ruptures  spontaneously,  infe<^tion  of  the  peri- 
toneal cavity  may  occur  without  rupture  ami  lead  to  a  spreaiding 
peritonitis  and  grave  sepsis.  For  this  reason  operative  treatment 
is  indicated  if  the  symptoms  do  not  promptly  subside  as  a  result 
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of  the  treatment  outlined  above.  If  the  cholecystitis  is  acute  and 
the  ducts  are  patent,  cholecystostomy  will  give  prompt  relief;  if 
the  condition  is  a  chronic,  relapsing  one  with  an  occluded  cystic 
duct,  and  a  shrunken,  functionless  gall-bladder,  cholecystectomy  is 
to  be  recommended. 

In  cases  of  suppurative  cholangitis,  which  are  practically  always 
associated  with  stone  or  other  foreign  bodies  in  the  ducts,  removal 
of  the  foreign  body  and  drainage  of  the  common  and  hepatic  duets 
by  means  of  a  rubber  tube,  is  the  only  method  of  treatment  that 
holds  out  any  hope  of  success. 

Ttunors  of  the  Oall-bladder  and  Ducts. 

While  new  growths  of  neighboring  organs  not  infrequently 
produce  symptoms  referable  to  the  gall-bladder  or  ducts  by  exter- 
nal pressure  or  direct  extension,  primary  new  growths  in  these 
organs  are  exceedingly  rare. 

The  gall-bladder  is  most  frequently  affected,  and  in  the  great 
majority  of  instances  the  growth  is  carcinoma.  This  disease  was 
observed,  according  to  Courvoisier,  in  7  in  2520  autopsies. 
Seven-eighths  of  all  the  cases  occur  in  subjects  of  cholelithiasis. 

The  early  symptoms  are  generally  those  of  disturbed  digestion 
and  malnutrition.  Vomiting,  colic,  jaundice,  and  ascites  may  be 
present.  Kehr  states  that  the  last  two  symptoms  always  result 
from  involvement  of  the  portal  glands,  causing  pressure  on  the 
ducts  and   portal   vein. 

The  only  reliable  sign  which  can  be  detected  early  is  the  pres- 
ence of  a  hard,  irregular  tumor  of  the  gall-bladder. 

The  diagnosis  is  exceedingly  difficult ;  in  only  4  of  Courvoisier's 
100  cases  was  the  nature  of  the  disease  detormincKl  during  life. 

The  disease  is  rapidly  fatal ;  in  53  cases  followed  to  the  end, 
death  occurred  in  all  within  nine  months  from  the  onset  of  the 
first  characteristic  symptoms. 

The  occurrence  of  both  bei\ign  and  vialir/nanf  fumfyrs  of  the  hife- 
duets  has  Ix'en  reported  by  MayinKobson  and  others.  I'lie  symp- 
toms at  first  are  those  of  duct  obstmction  from  other  causes,  and 
the  malignant  varieties  are  later  acoonipanio<l  by  niahuitrition, 
progressive  asthenia,  and  cachexia. 

Cfironw  obstruction  of  the  common  duct  from  outmdf  jtrcssure  of 
tumors  of  the  pyhrus,  duodenum,  or  head  of  the  jutncraix,  is  of  fairly 
frequent  occurrence.  As  would  Ik>  exptn'ttnl,  the  cardinal  symptom 
is  a  progressively  increasing  jaundice,  without  fever  and  with  little 
or  n()  pain.  In  these  cases  there  is  a  gradual  enlargtmient  of  the 
liver  and  gall-bladder,  with  ascites. 

The  same  sym])toms  may  be  occasioned  l)y  a  tumor  within  the 
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duct.  Intermittent  jaundice  lias  rarely  been  obger\*ed  in  such 
cases,  pr«jbably  due,  as  suggestecl  by  Haarimouu,  to  sloughing  of 
a  part  of  the  obstnicting  mass,  aUmvitig  a  tem|]Mjrarv  rt«»w  of  bile 
into  the  inte?itiue ;  or,  as  reportwl  by  Courvyij^itr,  a  jiedum-ulated 
tumor  near  the  })apilla  may  act  as  a  valve  and  occatsionally  permit 
the  passjige  of  bile. 

Treatment.— Carcinoma  of  the  gall-bladder,  if  dL>K!overed  early, 
should  l>e  c^impleiely  reraovetl  by  cholecystc».tomy,  including  a 
conjiitlerable  area  of  the  underlying  liver,  if  thi?^  is  at  all  iuvolvtsl. 
Ben^  tumors  of  the  ducts  may  oecaaionally  lie  removed  ^u^gi- 
cally.  Carcinoma  of  the  ducta  and  inojierable  tumors  of  other 
organs  producing  permanent  occlusion  of  the  common  duct  should 
be  tr^aletl  [lalliatively  by  cholecystcntcrojitoiny  or  aiiatitomiising  of 
the  gall-bladder  to  the  dutHienum,  jejunum,  or  colon. 

OPEEATIONS  ON  THE  GALL-BLADDEB  AND  DUCTS. 
Chole  cystotomy. 

Cbolecystotoray  con.sL«t8  in  opening  the  gall-bladder  for  purpoeefi 
of  explonitton  or  for  the  removal  of  a  foreign  IxmIv. 

The  aWomt-a  should  be  opened  by  a  longitudinal  incision  near 
the  outer  border  of  the  right  rectu>  must^lc,  ixtending  fn»m  the 
cartilage  of  the  eighth  rib  to  a  point  opjwsite  the  umbilicus.  Tlie 
gall-bladder  Is  drawn  up\vartl  into  the  wound  and  the  perit'tneum 
protected  by  gauze  pad.-*.  An  incision  is  made  in  the  ftnidns.  and 
the  foreign  l»wly  removed,  after  which  the  4j]»cning  i-  clos<^l  with 
two  rows  of  Lemlicrt  sutures,  the  parts  disiiifccteij,  and  the  gall- 
bladder returned  to  the  abdominal  cavitv,  whicJi  is  closed  bv  laver 
suture. 

Cholecystostomy. 

In  cholecystostomy  for  drainage  of  the  gall-bla<!dcr  the  viscus 
is  ex|30ge<l  as  in  cbolecystotoray.  Two  circular  pnrse-string 
sutures  art>  intrcKlurHl  into  the  peritoneal  covering  of  the  fumlus 
of  the  gall-bladder,  the  first  making  a  circle  al>*«ut  one-thir*l  inch 
in  diameter,  the  second  surrounding  the  first  and  alxmt  one-third 
inch  from  it.  An  incision  is  then  made  M'ithin  the  inner  circle 
and  a  rubber  dniinagc-tube  introduced.  As  the  tn\te  is  being 
passed  into  the  bladder  the  first  suture  is  tightcnnl  and  knotted  ; 
the  tube  is  then  pushed  further  inwanl,  canning  with  it  a  funnel- 
like depression  of  the  fundtts  as  the  scoind  sutun*  is  tied.  The 
abdominal  wound  is  tlien  partly  closed  and  the  gall-bladder  at- 
tached to  the  jwrietal  peritoneum  by  one  or  two  catgut  sutures. 
The  advantage  of  tliis  metliod  is  that  af\er  the  wound  ha.s  healed 
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there  is  practically  no  leakage  when  the  tube  is  removed,  and  a 
permanent  and  lasting  fistula  is  thereby  avoided. 

This  method  may  be  carried  out  even  after  large  incisions  in 
the  gall-bladder  for  the  removal  of  stones,  etc.,  by  the  introduction 
of  a  few  more  sutures. 

Cholecystectomy. 

In  this  operation  the  gall-bladder  is  exposed  as  in  the  other 
operations,  the  cystic  duct  located,  freed  from  its  peritoneal  cover- 
ings, and  double  ligated  with  silk  or  heavy  chromicized  catgut. 
The  gall-bladder  is  next  separated  from  the  under  surface  of  the 
liver  by  blunt  dissection,  after  first  incising  its  j)eritoneal  cover- 
ing at  its  junction  with  the  liver.  When  the  gall-bladder  is 
thoroughly  separated  from  the  liver  the  cystic  duct  is  divided 
between  the  two  ligatures  and  the  organ  removed.  Hemorrhage 
should  be  arrested  by  ligating  any  bleeding  jK>ints  and  by  gauze 
packing  pressed  against  the  raw  surface  of  the  liver.  The  abdom- 
inal wound  is  then  partly  closed,  leaving  a  large  gauze  packing 
next  to  the  liver  wound. 

Choledochotomy. 

In  choledochotomy,  or  opening  one  of  the  bile-ducts  for  the 
removal  of  a  stone  or  for  drainage,  a  large  abdominal  incision 
should  Ik?  made  through  the  right  rectus  nmscle,  extending  as  high 
as  possible.  If  the  abdominal  wall  is  thick,  the  S-.shai>ed  incision 
of  Bevan  will  give  an  excellent  exposure.  It  is  made  l)v  adding 
an  oblique  inwartl  cut  to  the  upper,  and  an  oblique  outward  cut  to 
the  lower  end  of  the  regular  straight  rectus  incision.  When  the 
gall-bladder  region  is  freely  exposed  and  the  intestines  well  walled 
off  by  large  masses  of  handkerchief  gauze,  the  ojK'r.itor  introduces 
his  left  hand  deeply  into  the  wound  and  carries  tlie  index  finger 
into  the  lesser  peritoneal  sac  thwugh  the  foramen  of  Winslow. 
With  the  forefinger  in  the  foramen  and  the  thumb  above  the  free 
edge  of  the  lesser  omentum,  the  hepatic,  cystic,  and  common  ducts 
may  easily  l>e  palpated  as  far  as  the  j>ancr('as.  If  a  stone  is 
detected,  the  duct  is  raise*!  with  the  underlying  finger,  and  brought 
as  near  the  surface  wound  as  |K)ssil)le.  The  stoiH'  is  recognized, 
and  after  the  duct  is  fn^ely  expose<l  by  n»nioval  of  tlie  jwritoneal 
covering  it  is  incise<l  Umgitudinally  and  the  stone  removed.  A 
prolHj  shouhl  then  Ik»  |>asseil  upward  and  downward  to  insure 
patency  of  the  remaining  portions  of  the  duct.  If  there  is  no 
reason  to  suspect  infection  of  the  ducts  (cholangitis),  the  wound  in 
the  duct  may  hv.  closed  bv  fine  silk  sutures  introduced  witli  a  small 
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roand  curved  needle.  The  intnxluftian  of  duet  sutures  is  greatly 
faeilitated  by  tlie  employment  of  Halsn^'.s  hammer,  which  dilalti? 
the  lumen  of  the  duct  and  alhiws  grt-ater  accuracy  in  ap|>Iyiug 
the  iiotun.":*.  Mayo  ch->4es  the  woimd  in  the  duct  by  intnMlucing 
two  catjrut  sutures  longitudiually,  oue  nn  either  side  of  the  inci- 
sion. By  tying  the  upj>er  and  lower  extremitie??  of  aich  suture 
across  the  inci-sion,  the  wound  edge*  are  bmught  in  apiKKsition. 
A  small  wick  of  gauze  Ls  then  c?arried  do\Nni  to  the  wound  and 
held  in  place  by  ag;un  tying  the  uncut  ends  nf  the  catgut  nver 
t)»e  gauze*  wick.  If  then-  is  re:is«tn  tn  su-ptH't  an  iiift-ciive 
cholangitis  a  ^niall  rubber  draiuage-tulie  ahr>uld  l)e  intiv»duce«i  into 
the  he|>atic  |x»rtion  of  the  duct  and  hehl  in  place  by  a  iiingle  cat- 
gut suture.  This  is  surrounded  by  a  genenuis  imckiug  of  sterile 
gauze,  tind  the  wound  partly  clo-sed.  When  the  iluct  wound  has 
been  sutured,  a  cigarette  drain  sIkkjUI  Ix-  tntnxlucwl  Iwfore  the 
abdominal  wound  is  cli>sed,  the  rul*l>er  |»art  of  which  only  should 
be  left  in  contact  with  the  line  of  suture. 

Duodenotomy. 

Du<xlenotomy,  for  removal  of  a  stone  in  the  lower  third  of  the 
common  duet,  has  been  recomtnended  by  MrBumey  as  an  easier 
and  safer  metluxl  than  by  exiK»sing  tlie  duct  at  this  pjirt.  An 
incision  is  maile  in  tlie  s*x'(tnd  fwirtion  of  the  dn<Klenum,  parallel 
witli  the  long  axis  of  the  VMJwel^  the  p»sition  of  the  stone  recog- 
nized by  paljKttion  and  inspectiini,  and  its  removal  et}*ectiHl  liy  an 
incision  through  the  mucous  membrane  into  the  diverticulum  of 
Vater  or  tlie  duct.  The  external  du(Mleiial  wound  is  then  clor^xl 
by  tAVo  rtiws  of  Lembert  sutures,  the  surroiimling  parts  rarefully 
disinfected,  and  the  abdomiiml  wound  [Kirtly  cltised  with  drainage. 

Cboiecystenterostomy. 

This  operation  is  indiesited  in  any  case  of  inoperable,  complete, 
and  permanent  obstruction  of  the  common  duct.  When  possible, 
the  fundus  of  the  gall-bladder  is  an:L<tomosed  to  the  sec<»nd  jx^rtion 
of  the  ducxlcnum.  W'lien  this  i-  imjwissllyle  on  account  of  adhtv 
sions,  or  a  misplaced  or  small  g:ill-bladtler,  nnion  with  a  hwrp  of 
jejunum,  or  even  with  the  he|Kitii'  flexure  of  the  colon,  may  l*e 
made.  The  best  meth<xl  of  effecting  this  anastomosis  is  by  tlie 
UM'  of  a  small  Muq)hy  button,  the  t<?chnic  of  which  has  already 
Ixx'U  descriU><l.  After  the  two  halves  of  tin-  button  have  Ix'cn 
j<iine<l  the  line  of  union  may  lx»  pn>tected  an<l  strengthened  by 
wrapping  it  with  a  mass  of  omentum  and  securing  it  in  place  by 
two  or  three  catgut  sutures. 
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DISEASES  OF  THE  PAJfCREAS. 
Acute  Pancreatitis. 
This  tlijaen'^e  was  fir^^t  iiccuratrlv  dcst-rihril  hv  Fitz  in  iJ^flO,  in 


he  itilk 


his  MitKlU'toi]-( JnUlsuiith  L<'ctmv>.  On  tliis  m-casiim  lie  itiue* 
atteutiim  to  the  tact  that  the  disease  may  assume  tliret*  distinct 
ty|)es :  the  heniorHmiKtc,  the  suppurative,  and  the  pin^reiiHiis. 
Since  that  time  a  great  deal  of  atteritii>ii  has  Ihpcd  giA-eii  Ut  the 
suhject  both  by  patliolo^iHts  and  eliiiieiaiis,  ami  many  aihhtional 
facts  have  been  eolhiUit  reg-ardiiig  its  etiulogy  anil  elinirnl  history. 
It  is  now  ^ner4illy  eoneetletl  that  the  diseiise  is  essentially  a  sur- 
^ici\\  condition,  as  ojx^nition  inrnishes  the  only  mesms  o{  success- 
fidly  meeting  the  indieatioiis  in  any  of  its  severer  types. 

The  most  imjwirtant  ptiolnjri^-  iaetor  in  acute  pincreatitis  is 
the  esea{*e  of  pancreatic  fluid  from  the  duet  or  its  radicles  into  the 
parenchyma  of  the  gland  or  the  surrounding  areolar  tissue  and 
fat.  This,  by  its  fat-splitting  ferment,  gives  rise  to  a  more  or  less 
extensive  fat-necrosis  in  the  surrouuiling  tissue.  If  this  necrosis 
extends  to  and  involves  tlie  Uhnwl vessels,  hemorrhage  may  result, 
hemorrhaf/ii'  panertatiiis :  or  if  tliere  is  present  in  the  ducts  an 
infection,  suppuration  may  occur  in  the  necroesed  area,  giving  ri^se 
to  multiple  abscesses  in  the  gland,  peripancreatie  abscess  with  a 
sprcailing  |K^ritonitis,  Hupptirdtire  pauerrfitiilif^  or  extensive  g"an- 
grene  of  the  gland  or  periglandular  fat,  f/itmprnmts  panrt'fafifii*. 
As  the  jiancrcas  is  richly  .supplied  with  large  bUjotl vessels,  the 
hemorriiage  is  frequently  very  severe,  giving  rise  to  a  conditi«tn 
spoken  of  as  apop/cxi/  of  the  jftmereaM,  and  rK-casionally  death 
results  in  a  few  htmrs.  In  otlier  cases  the  hUntd  and  pancreatic 
fluid  esca|je  into  the  lesser  |>eritoneal  cavity,  pnKiuring  symptfuns 
of  st>vcre  shock,  from  wliich  tlic  patient  may  slowly  recover;  or 
the  extravasateil  blotHl  and  pancreatic  juice  may  beet>me  inftx^ted 
and  j>r<Mluce  eventually  a  suliphrenic  ahswss.  The  two  nwst 
ini{>ortiint  causes  ttf  a  leakage  of  pancreatic  fluid  are  ininnia 
and  occlusion  of  the  duodenal  orifice  of  the  canal  of  Wir.-ung. 
The  frequent  association  of  this  disease*,  therefore,  with  clutlelithi- 
asis  has  been  mentioned  by  Opic  and  others.  Lwlgement  of  a 
pill-stone  in  the  lower  part  of  the  common  duct  or  in  the  diver- 
ticulum of  Vater  will  occhide  not  only  the  common  bilc-du<"t,  but 
also  the  canal  of  Wirsung.  If  in  these  crises  the  duct  of  Sjuitorini 
is  not  jiatent,  backing  np  (tf  the  pancreatic  juice  will  (K.'cur  and 
rupture  of  some  jwirt  ivf  the  duct  system  l)e  rendereil  proliable. 
If  the  stone  phigs  only  the  iluodcnal  oriHce  of  the  divertieuluni, 
but  does  not  completely  All  it,  bile  may  \w  regurgitatc<l  into  the 
pancreatic  duct.     This  has  been  shown  by  Opie  to  Ijc  capjible  of 
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pnxlucing  acute  pancreatitis  both  in  animals  and  in  the  human 
subject.  As  there  is  practiaiUj  always  a  certain  amount  of 
cholangitis  present  when  gall-t^tunes  liave  occupied  or  passed 
through  the  common  duct  (due  largely,  the  author  believe?*,  to  a 
chronic  dilatation,  aod  aljseuce  of  sphincteric  action  of  the  duo- 
denal orifice,  from  the  previous  passage  of  stoneis),  it  is  reii,-M>oa)jle 
to  sup|x»se  that  this  condition  is  generally  present  also  in  the  canal 
of  Wii^ung,  and  may,  as  Kobson  has  sufijjrested,  often  give  rise  to 
symptoms  of  mild  pancreatitis  even  when  the  ductjs  are  jxiteut- 
When,  however,  for  any  reason  the  pancrcjitic  duct  becntmes 
occluded,  an  active  inflammatory'  prt^cess  i>f  lighted  up,  and  if 
extravasation  of  the  l)acked-up  fluid  occurs,  an  acute  pancreatitis 
iLsually  results. 

The  symptoms  of  acute  pancreatitis  vary  considerably  with  the 
t}'pe  of  the  disease.  In  the  hemorrhagic  variety  there  may  Ix*  the 
sudden  occurrence  of  an  acute  ablominal  jjain  located  in  the 
epigastric  region,  followed  irameiliateiy  by  symptoms  of  rapid 
collapse.  There  may  be  no  other  sym|>toms,  and  death  may  take 
place  in  a  few  hours.  In  milder  cases  the  pain  may  be  as  severe,  but 
the  shock  less  marked.  The  patient  may  present  the  appearances 
of  a  serious  loss  of  bloctd — ixillor,  citld  extremities,  restlessness, 
cold  perspiration,  subnormal  temperature,  and  a  rapid,  feeble  pulse; 
but  from  this  he  may  slowly  recover,  and  later  j>reseut  evidenci-s 
of  an  epigastric  |K»ritonitis.  As  the  disease  prt»gress*?s  a  tumor 
may  be  felt  in  the  reirion  of  the  pancreas  ;  or  there  may  \ye  evidences 
of  extensive  sup[>uration,  as  chills,  sweats,  high  fever,  and  a 
market!  Ieucoc}'tosis. 

In  the  suppurative  or  gangrenous  types  the  initial  shock  may  be 
absent;  pain,  tenderness,  raus<.'ular  rigiility,  and  evidenct^s  of  sepis 
are  present.  In  suppurative  lisease  of  the  ducts  with  multiple 
abscess  of  the  gland  the  only  s\'niptoms  may  be  those  of  a  rapidly 
progressive  general  sepsis. 

The  other  conditions  which  may  produce  an  epipi^tric  peritonitis 
are  perforation  of  a  ^>tric  or  duiKleual  uloer  and  sujipjirative 
disease  of  the  gall-bladder  or  ducts.  Lund  states  that  the  tender- 
nes.s  and  muscular  rigidity  are  less  marketl  in  pancreatitis  than  in 
gastric  ulcer.  In  aeute  cholecystitis  with  or  without  rupture,  the 
pain  and  point  of  greatest  tenderness  are  at  first  well  to  tlie  right  of 
of  the  meiiian  line  ;  while  in  acute  jxincreatitis  thry  are  at  the  median 
line  or  some%vhat  to  the  left.  A  p4)sitive  diagnosis  is  rarely  possi- 
ble in  an  acute  epigastric  peritonitis  without  exploration.  After 
the  abdomen  is  o|)ened  the  occurrence  of  numerous  small  white 
areas  of  fat-necrosis  in  the  omentum  is  pjithognomonic  of  pan- 
creatitis. 

Treatment. — Except  in  the  milder  cases  which  do  not  present 
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evklences  of  severe  sh<iok,  ami  in  which  impn»vement  rapidly  fol- 
lows rest  and  expectant  tn*atmeiit,  all  ca-ses  of  i>o^sil»!e  acute  pan- 
creatitis should  be  subjected  to  operative  treatment  unless  the 
shock  or  general  sepsis  is  such  as  to  preclude  the  possibility  of 

administering  a  general  anaesthetic.  Even  in  tlie>e  cases  an  ex- 
ploratory' incision  under  cr)«i!iie  raay  be  undertaken.  The  alxi<^men 
should  lie  opentnl  in  the  nnslian  line  alK)ve  the  umbilicus,  antl  the 
jxincreas  exposed  by  tearintr  tlimugli  the  greater  or  lesser  omentum. 
Clots  or  gangrenous  nia.sses,  if  present,  should  he  removed,  hemor- 
rhage arrestetl  by  gauze  packing,  lf>c!dized  collections  of  |H1s  oiK'ne<l, 
disinfet'ted  with  hydrogen  ]>eroxide  and  |>acked,  lai"ger  areas  of 
suppuration  treateil  as  intra-aUluminal  abscesses  fmm  other  wiuses. 
If  possible,  deei>-seated  suppuration  should  Ix*  drained  thrwigh  the 
back.  Owing  to  the  anatomic  arrangement  of  the  cfmncctive-tisi^ue 
planes  alx*ut  the  pancreas  suppuration  in  this  region  tends  to  bur- 
row toward  the  left  ilank,  and  should  therefore  be  dnuue<l  in  this 
region. 

The  disease,  unless  treated  surgically  in  the  earlier  stages,  is  an 
exceedingly  fatal  one.  Tliis,  however,  should  not  deter  the  sur- 
geon from  operating  late,  as  brilliant  results  are  (xecasionally 
acliicved  by  thorough  ojienition  aud  energetic  pt>st-<>perative  stimu- 
lation. 

Chronic  Pancreatitis. 

Chronic  pancreatitis  is  usually  an  interstitial  inflammation 
resulting  in  a  localized  or  general  cirrhosis  of  the  gland,  due 
generally  to  a  long-continued  infection  of  the  canal  of  Wir- 
sung  and  its  branches.  The  disease  occurs  generally  in  the  head 
of  the  piincreas,  but  may  <iccur  in  any  other  part  of  the  gland, 
and  is  characterised  by  a  general  hardening  of  the  tissues  without 
enlargement. 

The  disease  has  recently  been  studied  by  Kebr  and  Mayo-Rob- 
son,  who  recognize  in  it  one  of  the  causes  of  chronic  obstructive 
jaundice. 

Symptoms, — The  disease,  as  a  rule,  gives  rise  to  no  pain  or  sign 
of  inflammation.  Usually  there  is  a  history  of  cholelithiasis  or 
of  several  slight  attacks  of  pain  and  tenderness  in  the  epigastric 
region.  When  the  head  of  the  pancreas  is  the  seat  of  the  lesion, 
the  two  chief  symptoms  are  jvrogressive  jaundice  and  nipid  loss 
of  weight.  As  these  symptoms  are  also  the  chief  symptoms  of 
early  carcinoma  of  the  head  of  the  panereas,  a  differential  diagnosis 
between  the  two  conditions  is  often  impossible,  even  after  an  ex- 
ploratory ojveration,  as  in  each  there  is  a  hard^  easily  paljiable  fixed 
tumor  Ixhind  the  pylorus  in  the  concavity  of  the  duotlcinmi.  As 
in  other  cases  of  ctjmplete  obstruction  of  the  bile  and  pancreatic 
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ducts,  the  stCHils  iirc  clay  colortHj,  and  often  appear  opalescent  from 
the  presence  of  free  fat.  The  urine  is  concentrated  and  highly 
colored  from  the  contained  bile.  Glycosuria  is  occasionally 
ob.«ier\-ed. 

Treatment. — The  curative  eflTect  of  cholecystenterostoniy  and 
of  simple  cholecystostoray  has  been  demonstrated  in  a  number  of 
caj?es  reported  by  Robson  and  others.  On  account  of  the  <lifti- 
culties  and  fre^juent  ern>rs  in  diajErnosi:-,  all  cases  of  sup|x>fre<l  air- 
cinoma  of  the  he:ul  of  the  (xincreas  should  be  given  the  benefit  of 
one  of  these  procedures. 


Cysts  of   the  Pancreas. 

Cysts  of  the  pancreas  may  occur  at  any  age.  They  may  reach  an 
enormous  size,  giWng  ri-se  to  large  globular  swellings  in  the  epigas- 
tric and  left  hypochondriac  regions.  The  majority  of  these  cysts 
which  have  Ixnyi  exaniined  !ii?-tnli>gic:illy  belong  to  the  cyst- 
adenomata.  Formerly  they  were  supposed  to  be  due  t»»  obstructive 
disease  of  the  pancreatic  duct  or  of  one  of  it*  branche?.  Experi- 
ments upon  animals  have,  however,,  shown  that  obstruction  of  the 
duct  is  frequently  followe<l  by  atrophy  of  the  gland  rather  than 
the  f«>rmation  of  a  retention-<nst.  The  canal  of  Wirsung  is  occa- 
sionally dilated  as  a  result  of  obstructive  disease,  but  it  rarely 
peaches  a  large  size.  JoRian  Lloyd  has  called  attention  to  the  tact 
that  birge  collections  of  Huid  in  the  lesser  periti>neal  caN-ity  follow- 
ing trauma  of  the  jiancreatic  region  are  occasionally  observtnl ;  and 
tliat  this  fluiil  may  |H>ssess  characteristics  of  the  pancreatic  juice. 

The  symptoms  of  a  jxmcreatic  cyst  are  simply  iho^t*  of  a  slowly 
growing  epigastric  tumor.  There  is,  as  a  rule,  no  |Kiin  ;  but  there 
may  be  a  considerable  loss  of  fle>h  from  the  digestive  disturbances 
incident  to  an  absence  of  |xincrcatic  secretion  in  the  cases  in  which 
total  obstruction  exists.  The  tumor  is  globular,  elastic,  and  often 
fluctuating.  It  lies  behind  the  stomach  and  transverse  colon,  and 
may  therefore  be  covere<i  by  a  tympanitic  area.  Sometimes  the 
tumor  in  its  growth  separates  the  ston^ich  and  colon,  or  reaches 
the  anterior  alxloniinal  wall  from  beneath  the  colon.  In  these 
cases  flatness  or  percussion  may  be  pi-esent,  .\  specimen  of  fluid 
withdrawn  by  an  aspirating-nee<lle  usually  establishes  the  diagnosis 
by  exhibiting  the  chemical  reactions  j»eculiar  to  the  pancreatic 
secretion.  This,  however,  is  not  always  true  in  the  cyst-adenomata, 
as  evidenced  by  a  case  recently  reporte<l  by  liansohoflT. 

Treatment. — Removal  o{  these  cysts  is  generally  out  of  the 
question  on  acc*:»unt  of  their  anatomic  relations.  They  should 
therefore  be  opened,  the  contents  e vacua te<l,  and  permanent  drain- 
age established  by  stitching  the  cyst-wall  to  the  abdominal  in- 
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cision.  Numerous  cases  have  Ijwn  cured  bv  this  methrxi,  although 
the  i*oeretion  may  continue  for  many  numtlis.  A  disajrreeahle  feat- 
ure of  the  trtiitnient  is  t[ie  ocnirrcnce  of  an  obstinate  dermatitis 
around  the  fistulous  opfuiiig,  due  to  the  corrosive  action  nf  the 
pancreatic  fluid.  In  a  certain  jvpoiMHiiiin  of  the  cyst-adcru»uiata 
coui]>letc  cxtir|)alif>n  i.H  |M)ssible,  and  tliii*  is,  of  course,  the  ideal 
methtxl  of  treatment. 


Carcinoma  of  the  Pancreas. 

Primary  carcinonui  of  the  pancreas  i.*  ocrasionaUy  encountered, 
and  when  present  jrenerally  affects  the  head  of  the  gland.  The 
organ  is  more  frequently  inv<ilvt*d  .secondarily  as  a  result  (if  exten- 
sion of  the  diseai?e  I'rom  the  stomacii  or  8ome  *ither  ncigh!M)riug 
titnicturc. 

The  symptoms  of  this  condition  are  a  progresr^ive  lo8s  of  weight 
and  strength,  accompmied  or  folln\ved  by  jaundice  and  intense 
itching  of  the  fskin.  The  jaundice  is  similar  in  its  bclinvictr  tn 
other  varieticsi  of  jaundice  caused  by  a  complete  and  permanent 
olj.strnction  of  the  cnmmon  duct  in  that  it  is  progressive,  without 
remissions,  ami  is  uuaccompanicti  by  colic. 

The  diagnosis  of  (^ireinonia  of  the  licad  of  tlie  pancreas  is  n<»t 
always  dear.  In  the  presence  f^^ a  progressively  increasing  jaun- 
dice witli  loss  of  tlesh  and  strengtli,  one  nmst  ciinsidcr  three  cnn- 
d  it  ions — an  impacted  stone  in  the  cf»nnnon  duct,  chronic  inter- 
stitial pancreatitis,  and  carcinoma.  8tone  would  be  indicatetl  by  a 
previous  liistory  of  biliary  ci>lic,  with  or  without  attacks  of  trans- 
itorv' jaundice,  by  the  rK-currciicc  of  pain  at  the  Itcgitmiiig  ot'  the 
present  attack,  :nut  by  the  absence  of  a  gidl-l>ladder  tumor. 
Chronic  pancreatitis,  on  the  <ttbcr  haiul,  would  not  necessarily  be 
associatwl  with  a  bistorj'  of  {>revi<»us  calculons  disease  of  the 
biliary  passages,  although  that  assix'iation  is  fn-quently  [irescnt. 
Pain  nc\'er  f>ccurs  as  a  symptom  at  the  lieginning  oi*  a  janiulice 
due  to  (hn't  clttsure  from  ciironic  jyiineitiititis  or  cancer.  In  car- 
cinoma of  the  head  of  the  pancreas  there  Is  rarely  a  history  of 
cholelithiasis,  and  the  loss  of  flesh  and  strength  may  pixvcde  de- 
velopment of  the  jaundiec.  Tlicrc  is,  moreover,  as  a  rule,  a  gtdl- 
bhulder  tumor  due  to  distention  of  the  viscus  with  bile.  Enlarge- 
ment of  the  liver  ami  aseites  are  generally  j>rcsent  late  in  the 
di-sease,  the  former  due  to  dihitation  of  the  intrahepatic  bile-4luets, 
the  latter  to  pressure  on  the  pirtal  vein.  Tfie  disease  occur-  bite 
in  life. 

The  treatment  of  this  condition  can  only  be  palliative.  In  cer- 
tain cases,  seen  early,  cliolecystenterostomy  may  relieve  the  jaun- 
dice and  intense  itching  of  the  skin  ;  but  this  or  any  other  surgical 
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lf|ieration  in  these  individuals  i8  accompanied  by  great  risks,  as  their 
natural  resistance  is  very  much  reduced. 


DISEASES  OF  TSE  SPLEEN. 
Ectopic  Spleen. 

The  spleen  may  be  displaced  and  ctccupy  almost  any  position  in 
the  abdomen.     The  causes  of  this  condition  are  obscure. 

SsnnptoiiiB. — There  may  be  no  symptoms  ;  or  the  wandering 
spleen  may  caa-^  displacement  of  the  stomach  and  cxjcasion  pain 
and  vomiting ;  it  may  give  rise  to  intestinal  obstruction  by  pressure 
on  the  bowel,  or  by  the  formation  of  adhesions  may  give  rise  to  a 
kinking  of  the  gut  and  straiiguktion.  In  a  case  oljserved  by  the 
writer  the  spleen  was  situated  in  the  pelvic  ca\^lA^  and  was  dmdy 
adherent  to  the  sacrum,  rectum,  and  bladder,  prcnlucing  symptoms 
referable  entirely  to  the  bladder.  In  this  case  there  was  als»»  axial 
rotation,  the  internal  surface  pointing  toward  the  left  and  the 
anterior  border  being  downward. 

The  diagnosis  is  occasionally  made  by  the  shape  of  the  tumor, 
by  the  recognition  of  its  notched  anterior  border,  and  by  the  fact 
that  it  can  frequently  Ix*  roiluced  to  its  norraid  p<^)sition. 

Treatment.— Splenopexy,  or  suturing  the  oigan  to  the  diaphragm 
or  posterior  aWominai  wall,  has  l>een  recommende<l.  Rose  and 
Carless  recommend  making  a  bed  for  the  wandering  organ  in  the 
retroperitoneid  sjxice  near  it^  normal  habitat,  withdniwuig  it 
through  an  incision  in  the  ^larictal  peritoneum,  and  securing  it 
by  sutures.  Splenectomy  is,  however,  the  operation  of  choice. 
Of  16  cases  of  splenectomy  for  tliis  condition  cited  by  Osier, 
15   recovered. 

Abscess  of  the  Spleen. 

Absoees  of  the  spleen  is  exceedingly  rare,  and  is  generally 
metastatic  in  origin,  although  it  may  result  from  trauma,  espe- 
cially after  adhesion  to  an  injured  intestine.  The  symptoms  are 
those  of  enlargement  of  the  organ,  with  evidences  i>f  dei*|>-seated 
intni-abdominal  suppuration.  The  treatment  should  consist  in 
incision  and  drainage. 

Tuinors  of  the  Spleen. 

Primary  sarcoma,  fibroma,  and  cavernous  angioma  have  been 
obaen'ed  in  the  spleen.  Secondary  carcinoma  and  sarcoma  are 
more  common.  Echinoooocus  cysts  are  occasionally  encountered  j 
also  simple  cysts  of  anJmown  origin. 
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fDcipUv  1^  frtjm  makml  fet'cr,  *eote  infer^iaug  ifjain'r,  eipecimlhr 
%ffLimf  fffftn  anham  uf  tlie  liver  mnd  cdaer  Iocbs  of  portal  oib- 
Mnietiot}^  fnioi  JeuluBOiia,  Uodgkixi's  disease,  erpliilia,  tnbensa- 
loMM,  lod  ridteUL  Of  tlwse  cmodttiniw^  pnaair  tomony  eciima- 
eciOGiM  eyttH^  Mileoooiegalx,  and  hage  malarial  hypertiopbj,  are 
tlwr  <m)y  cv^tiilitK/riis  likely  to  orjcne  to  the  mtrgeon. 

Tb«  diafportf  of  j*mua>7  tumors  U  often  difficult.  The  oocor- 
neiioe  of  a  rapidly  gronrtng  H^tlid  tumcir  of  the  spleen  wiiald 
MMgyant  Mfooma;  the  oocurreiioe  of  a  hr^  cTi^t  with  hydatid 
frwiitda  would  b«  MiflScient  to  warrant  a  diagnosis  r>f  echinooocma 
diattUM ;  the  diaoovery  of  a  painless  splenic  eolarg^ment,  as$o> 
ehtUti  with  amcniia  (not  leuksemia)  an<l  hemorrhage^,  especially 
(ttftti  the  t^Unimt'h^  woul<i  jioint  to  idiopathic  sj>lenomt^jJy,  while 
a  hiiitofy  of  ri«ihiria  with  a  Inftertmphied  spleen  wcmld,  in  the 
aliMHioe  oi'  ttiUt-r  i<ymj>tomii,  Itc  Kufficient  evidence  to  consider  the 
0pUtnic  ctinditioii  ax  dm*  to  tliat  dihcape. 

A  liyiMMintpliifHi  hj>l<>vn  ciin  he  fett  projix'ting  downward  and 
inward  f'roiii  ln-m-ntli  the  left  v(n^tn\  linitier.  As  it  grows  the 
direflion  ui*  ttn  iinterifir  hortler  i.-^  toward  the  umbilicus'.  It  can 
im  rvcmiuht'il  hy  ith  htiape,  \ty  tlie  fn*quent  occurrence  of  one  or 
liioht  nolcliei*  in  it<<  aniorior  marpii,  and  by  the  fact  tliat  almost 
jijvurjahly  •*  lifH  jnf»t  hrneatlj  I  lit-  alKlomiiial  wall,  the  colon  and 
miiall  iJitrKtiiu*  lyiiij^'  Ik  tiealii  the  tumor. 

Till'  troatment  of  tiirly  }>riniary  Kircoma  slionlcl  Ix^  hy  spU*- 
iM'i'(»trny.  KrliiutK'ix'cuM  vvhia  should  lie  ti-eated  on  the  sanie 
pfijiciftli'  IIS  er*lnuiH'owuH  disease  of  the  liver.  Splenectomy  may 
uIho  l»e  rei|uirtMl   \\h'  Kpleiiurnegiily  and  malarial  hypertrophy. 

Splenectomy. 

The  nh4lominul  cnvity  phould  lie  opned  hy  an  incision  over  the 
lunior,  W  the  spliHMi  iieeiipies  itv^  iittnual  position,  the  ineision  is 
iM>nvt>uiently  matle  (Ivnm^h  the  upper  pirt  c 4"  the  left  n-i'tiis  muscle 
umv  itM  outer  IxmUr.  The  spleen  should  then  be  delivered 
Ihrough  the  alHlominnl  wi*umh  its  p><hole  elnm|KHl,  and  the  or^^n 
iiUiKtViHl.  The  vessels  ol"  the  innljele  >h«*uld  then  W  sqxinitely 
lignlnl  with  >tix»n«i'  ehn^mieizi^i  eatirut  ami  the  |X''liele  i-eturued 
(m  tlie  peritoneal  cavity.  It  slumld  be  rememlK'n^l  that  the 
innliele  iHmtnius  the  tnil  of  the  psuncreais,  and  this  shoidd  be  in- 
eluded  in  a  li^iitun^  to  avoid  leakage  of  |»anerctUic  fluid.  As 
the  jmuei^alie  ti.v'iue  is  ex<Ti\lingly  tmble,  the  ligature  should 
UMt  be  dhONU  loo  tijiht,  as*  it  would  Ik*  likdy  to  cut  through. 
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DISEASES  AND  INJl^RIES  OF  THE  KIDNEYS  AND  URETERS. 
Gon^emtal  Abnormalities  of  the  Kii^ey. 

Congenital  abnormalities  of  the  kidney  which  are  of  surgical 
irapjvrtance  are,  variations  in  {x>riitioii,  number,  and  form. 

The  p<^>!sition  of  the  kidney  may  be  anywhere  from  its  normal 
habitat  in  the  iip]>cr  loin  to  the  floor  of  the  pelvi.-.  Kidneys 
occupying  a  jwsition  in  the  iliac  fo?sa  or  ]>elvis  are  extremely  rare, 
may  he  misformed,  and  are  not  infrequently  mistaken  fur  pelvic 
growiliis. 

While  the  presence  of  small  siiiiernumeniry  kidneys  are  of  little 
or  no  surgical  importance,  the  fMxnirrenee  of  a  ?ing!e  kidney  only 
in  an  individual  who  i-  the  .subject  of  a  surgical  dL^ease  of  that 
organ  is  of  the  greate>t  moment. 

The  occurrence  of  a  single  large  kidney  in  its  normal  position, 
with  absence  or  complete  atnvphy  of  its  fellow,  may  Ik?  expecto*! 
once  in  every  25(X)  individual*,  the  actual  numl)er  reported  by 
Morris  in  15,904  autopsies  lieing  6. 

The  (x?currcnce  of  a  single  renal  mass  formed  by  a  fusion  of 
both  kidneys  is  more  common,  occurring  alx»ut  once  in  10(X>  sub- 
jects. When  this  is  present,  the  mass  usually  rK'cupies  a  |K)sition 
in  front  of  the  spme  near  the  bifurcation  of  the  aorta,  and  is  of 
horse-shoe  shape.  Very  rarely  the  fu^ed  mass  may  be  found  in 
the  loin  on  the  right  or  left  side  of  the  vertebral  column.  The 
fused  kidneys  may  lie  united  by  a  bridge  of  kidney  parenchyma, 
or  only  by  a  thin  fibi-ous  band.  They  usually  have  two  sets  of 
vessels  and  two  ureters. 

The  presence  of  a  double  renal  pelvis  and  ureter  in  a  kidney 
otherwise  normal  is  of  com|>aratively  fr-et^uent  (X>?urrence,  and  raav 
be  of  surgicid  importance,  especially  in  interpreting  the  results  4if 
cystoscopic  examination.  The  writer  found  this  conditinn  3  times 
in  an  examination  of  150  subjects  in  the  dissecting-nxiui  of  tlje 
College  of  Physicians  and  Surgeons  of  New  York. 

Variations  in  the  bloo<l-supply  of  the  kidney  are  frequent. 
The  author  found  in  an  examination  of  loO  sulijects  a  double  renal 
artery  70  times;  three  arteries,  12  times;  four,  twice;  and  five, 
once.  Of  the  latter,  three  l»ranches  came  from  the  aorta,  oue  from 
the  common  iliac,  and  one  fiom  the  ovarian.     Important  arterial 
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branches  to  the  upper  and  lower  pole  of  the  kidney  and  to  the 
anterior  surface  of  the  organ  were  found  28  times. 

Injuries  of  the  Kidney. 

Although  one  of  the  best  protected  organs  of  the  body,  the 
kidney  is  not  infrequently  injured  by  falls,  blows,  crushes,  severe 
muscular  strain,  gunshot  and  stab  wounds.  These  injuries  are 
naturally  divided  into  two  classes,  those  which  occur  without  an 
external  parietal  wound  leading  to  the  injured  organ,  and  those 
accompanied  by  such  a  wound.  The  former  are  spoken  of  as 
aubparietal  injuries,  the  latter  as  open  wounds. 

Like  simple  fractures,  the  subparietal  injuries  generally  escape 
infection  from  without ;  and  although  the  injuries  are  often  serious 
and  require  grave  surgical  procedure  for  their  relief,  a  complicating 
infection  can  generally  be  avoided,  while  in  the  open  injuries  in- 
fection has  generally  taken  place  before  the  ]iatient  is  seen  by  the 
surgeon.  The  possibility  of  injuries  to  the  kidney  by  severe  mus- 
cular effort  must  be  admitted,  for  cases  have  been  recorded  in 
which  lumbar  pain,  collapse,  and  haematuria  have  followed  a  sud- 
den violent  muscular  strain  ;  but  by  far  the  largest  number  of  such 
injuries  are  caused  by  crushes,  falls,  or  blows  in  the  lumlwr  region. 

Subparietal  injuries  of  the  kidney  may  be  conveniently  divided 
into  three  grades  :  (1)  simple  contusion  with  or  without  injury  to 
the  capsule  and  subcapsular  hemorrhage  ;  (2)  incomplete  rupture, 
in  which  the  parenchyma  is  fractunxl,  but  without  o|)ening  of  the 
pelvis ;  and  (3)  complete  nipture,  in  which  the  entire  organ  is  torn 
across,  freely  opening  the  pelvic  cavity. 

In  simple  contusion  there  is  often  a  laceration  of  the  fatty  cap- 
sule with  a  very  moderate  amount  of  hemorrhage.  One  or  more 
fissures  of  the  fibrous  capsule  may  occur  with  ecchymoses,  and 
occasionally  a  large  area  of  the  fibrous  capsule  is  raised  by  the 
presence  of  extravasated  bl(KKl.  In  ruptures  of  the  parenchyma 
the  line  of  fissure  generally  corresponds  with  the  direction  of  the 
bloodvessels.  When  limited  to  the  cortex,  tlu»  hemorrhage  is 
moderate  ;  but  when  complete  nipture  occurs  and  the  large  vessels 
are  torn,  the  hemorrhage  is  profuse,  often  forming  an  enormous 
retroperitoneal  hrcmatoma  or  intra jieritoiicjil  extravasation  if  that 
membrane  is  lacerated  by  the  original  injury  or  nipturt'd  by  the 
pressure  of  the  extravasatetl  blood.  When  the  pelvis  or  ureter  is 
injured,  urinary  extnivasation  nea»ssarily  occurs,  giving  rise  to  a 
constantly  increasing  tumor  in  the  flank,  and  not  infrequently 
furnishing  a  source  of  infwtion. 

Ssrmptoms. — These  vary  with  the  extent  of  the  injury.  In  sim- 
ple oontiision  there  may  Im?  only  the  history  of  a  blow  or  fall,  a 
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slight  soreness  about  the  loin,  and  the  passage  of  uriue  tiDged 
with  bhxxj.  In  severe  ca^^e;*  the  |>ain  is  more  marked,  and  may 
l>e  of  paroxysmal  character,  radiating  downward  ahmg  the  course 
of  the  ureter  and  into  the  tes^ticle,  this  pre^uoialily  due  to  the 
paasage  of  blood-clot*  along  the  ureter.  If  there  ha.*  been  a  con- 
siderable extra va:!?ation  of  bhxKi  in  the  perirenal  tissues,  a  tumor 
may  be  felt,  and  po!**ibly  tluctuation.  The  h£emtiil»>ma  may  be 
marked  and  per^^i5t  for  many  <lavs ;  ix^asionally  the  bl<iK»d  collects 
in  the  bladder  so  rapidly  that  an  enormous  clot  is  formed  distend- 
ing that  organ  and  giving  rise  to  retention.  There  is  mtxlerate 
shock,  evidenced  by  pallor,  a  rapid,  feeble  pulse,  ojld  extremities, 
and  <x«isionally  nau.<ea  and  vomiting.  Loiter,  suppuration  may 
fH?cur,  forming  a  more  or  less  extensive  retroperitoneal  absoess^ 
the  symptoms  of  which  are  general  malaise,  local  throbbing  pain, 
fever,  chills,  and  wasting.  In  the  severest  forms  shock  is  the 
prominent  symptom.  This  is  due  to  hemorrhiige  either  extra- 
peritoneal or  intraperitoneal,  and  not  infrt^iutntly  to  injur\-  to 
other  organs  causeil  by  the  same  trauma.  The  pressure  of  a 
tumor  in  the  loin  or  raarke<l  local  tenderness  with  hiematuria  fur- 
nishes the  surgeon  with  sufficient  data  on  which  to  base  a  diagnosis, 
although  the  patient  may  be  unable  to  describe  the  accident  or  his 
sensations.  These  ea.ses  are  often  rapidly  fatal  from  shock  due  to 
hemorrhage  or  the  effects  of  concurrent  injuries. 

A  group  of  persistent  symptoms  has  been  described  as  occa- 
sionally following  the  mildest  contusions,  which  merit  special 
Attention.  These  are  paroxysmal  pain,  fever,  hfematuria,  and  fre- 
'quent  micturition,  occurring  weeks  or  months  after  such  an  injur}-, 
and  strongly  suggesting  the  presence  of  renal  calculus.  Explora- 
tion reve:ds  in  these  cases  extensive  subcapsidar  hiematomata,  but 
nothing  eL?e.  The  symptoms  are  completely  relieved  by  removal 
of  the  lesion.  In  such  a  case  observed  by  the  writer  at  the  Roose- 
velt Hospital  an  r-ray  photograph  showed  a  faint  shadow  in  the 
region  of  the  blood-clot,  which  still  further  obscunxl  the  diagnosis. 

Prognosis. — As  in  the  case  of  all  \'isceral  injuries,  the  prognosis 
shr>uld  be  guarded.  The  mild  cases  recover  almost  without  excep- 
tiiin,  and  even  the  cases  with  extensive  heematomata  result  favor- 
ably if  infection  is  avoided. 

\niere  urinary  infiltration  complicates  the  injury  the  pn>gnfisis 
is  more  grave,  and  where  these  and  the  severer  forms  of  injury 
cannot  receive  prompt  surgical  assistance  the  outlook  is  bad. 

Treatment. — Except  in  the  mildest  contusions,  all  ca.ses  of  injury 
to  the  kidney  should  be  immediately  explored,  for  the  rea-son  that 
the  early  symptoms  often  give  no  adequate  idea  of  the  extent  of 
the  injur}'.  Unless  there  are  evidences  of  intraperitoneal  injury 
the  exploration  should  \m  by  the  lumbar  route.     This  exposure  of 
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the  kiflncy  and  retroperitoneal  space  will  enable  the  j?urpefm  tu 
a«tiroate  correctly  tlie  extent  of  the  injury,  arres«t  the  hemorrhage, 
rerrK»v»'  the  riot  ami  extravjijsatetl  urine,  and  pr«)vide  a<lfijtiate 
drainaj^e.  The  treiitnient  f»f  the  injured  organ  mu.xt  b>e  dt  temiinetl 
by  the  extent  of  the  trauma.  If  tlie  kidney  i.<  simply  torn  apart, 
it  may  often  be  saved  by  careful  approximation  of  the  diviiled 
p<>rtion  even  if  the  cavity  of  the  pelvis  ia  invaded,  for  the  great 
vai»cidanty  of  the  orpin  favors  rapid  repair. 

The  |»L*u'in^of  a  few  eatgut  .sutures  thrf»ugh  tlie  ciip,<ule,  ore^-en 
throujrh  the  kidney  itself,  will  Ix*  sutficient  to  insure  continued 
approximation  until  repair  ha^  taken  place.  AVhenever  the  jielvis 
is  opened  and  luniorrhage  is  free,  it  ist wise  before  closing  the  rent 
to  inhure  jiateney  of  the  ureter  by  the  passage  of  an  ureteral 
<ratheler  to   the  bladder. 

Whenever  urinary  extravasation  has  occorTcd,  the  wound 
should  Ik*  left  partly  open  and  generously  draiuetl  with  gauze 
or  nililxT  tubes. 

In  the  severe  forms  in  whii'h  the  kidney  is  not  only  torn,  bin 
also  erushetl  and  large  areas  of  the  ]«areueliytna  destroye<l,  and  in 
<»des  in  which  the  blood-supply  has  been  seriously  ei>nipromisi*<l 
or  in  which  ibe  j>elvis  or  ureter  has  bti'u  injurtxl  beyond  rej»air, 
nephrrc'toniy  should  Ik-  [)racti>etb  Nephrectttmy  is  occasionally 
advisjible  also  in  cas<^^s  <if  severe  shock  a<'conipiuiied  by  grave 
liemorrhagc,  in  which  prohuiged  attempts  at  re|)air  would  Uftt  W 
tolerated, 

Proni]it  healing  may  be  exin-cted  in  those  cases  which  recover 
from  the  ininie<liate  shock  of  the  injury  and  iiperation,  if  infection 
cj»n  be  |)revente4l.  AVhcre  infecition  occurs,  li<iwever,  the  suppurat- 
ing area  is  apt  to  l>e  large  and  the  resulting  t»ixanuia  great,  seri- 
ously interfering  with  repair,  and  often  exhausting  the  jMitieut's 
vital  forces  before  n^overy  can  take  place. 

Open  wounds  of  the  kidney  in  the  great  majority  of  cases  are 
gunshot  or  stab  injuries,  although  crushes  may  result  in  c»im- 
]Mtnnd  fractures  of  the  lower  ribs,  and  severe  railway  accidents, 
machinery  injuries,  and  the  flying  debris  from  explosions  may 
cause  them.  Abbe  has  reported  a  case  in  which  the  p^vle  of  a 
truck  |H'Uetratt'<l  the  thorax,  lacending  the  lung,  liver,  and 
kidney. 

In  these  instances,  in  additit»ii  to  the  other  dangers  we  have  the 
addi^l  risk  of  inltH^tion,  as  bits  of  elotliing  and  other  iiifecttHl 
matters  arc  practically  always  present  in  the  wound,  a  circuni- 
j*Unice  wliich  should  lead  the  surgeon  to  an  imnK-^liate  exploration 
in  every  instance  in  which  the  patient's  condition  justifies  the 
administration  of  an  ana^-^thetic.  After  the  woundetl  area  is 
fipcely  exi)asetl    and   disiufectetl    the    same    principles    should  l>e 
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ciirried  out  in  the  treatment  of  the  injured  organ  a*  in  cases  of 
sub|Kirietal   i^ju^^^ 

In  gunshot  and  stab  injuries  when  the  direction  of  the  wound 
Icju-b  one  to  infer  tliat  the  {>eritoueal  cavity  may  Ix*  injurcii,  it  is 
advisable  to  perforin  an  imnie^iiate  expl^nitory  lajKirotomy,  even 
in  the  absence  of  symptoms  of  iutra-alMiomin;d  lesion. 


Aneurism  of  the  Renal  Artery. 

True  spoDtaneous  aneurism  of  the  renal  artery  is  exceedingly 
rare. 

True  or  false  aneurism  arising  as  a  result  of  trauma  is  of  more 

frecjuent  occurrence,  but  is  seldom  recognized.  True  traumatic 
aneurism,  or  one  in  which  the  walls  are  formed  liy  one  or  more 
coats  of  the  artery,  rarely  reach  a  large  size  without  rupture. 

When  such  an  aneurism  niptures,  or  when  as  a  i^esult  of  injury 
a  healthy  arterial  trunk  is  rupture<l,  a  fal.s?  aneurism  may  result, 
the  walls  of  which  may  l>e  fornie<l  by  the  fibrous  capsule  of  the 
kidney,  the  distendetl  pelvic  cavity,  the  jiwrenchyma  of  the  organ, 
or  the  surrounding  aiTolar  tissue.  This  aneurism  may  enlarge 
slowly  or  rapidly,  and  may  eventually  form  a  tumor  large  enough 
to  fill  half  the  abdomiiial  t;?avity. 

These  aneurisms  are  of  interest  to  the  surgeon  for  the  reason 
that  they  ct>nstitute  one  of  the  later  complictitions  of  a  kidney 
trauma,  and  also  for  the  reason  that  they  are  often  extremely  dif- 
ficult to  diagnosticate,  owing  to  the  fre*^uent  absence  of  the 
classic  signs  of  aneurism,  puisatittn,  thrill,  and  bniit.  They  are 
importiint  for  the  reason  that  t!iey  tend  to  an  invariable  fatal 
termination  unless  relieved  by  surgical  oix*r4ition. 

The  chief  syniptoms  are  tumor  and  hicmaturia.  The  tiunor 
may  develop  rapidly  or  slowly  acconling  to  the  size  of  the  nipt- 
ure<l  vessel  or  the  resistance  of  the  surrounding  ttssne.  It  is 
not,  as  a  rule,  movable,  and  Is  rarely  tender.  Ha?maturia  is 
present  in  the  majority  of  cases,  and  may  be  continuous  or  inter- 
mittent 

The  i>ersistence  of  iu'ematnria  after  an  injur)'  and  the  occur- 
rence of  a  progressively  increasing  tumor  in  the  Hank  without 
other  symptoms  should  suggest  the  possibility  of  tiilse  aneurism. 

The  treatment  shoukl  Im?  nephrectomy  an<l  complete  removal  of 
the  SBC.  This  in  large  tumors  is  accompjinietl  by  gmve  danger  of 
hemorrhage  and  shock.  It  should  l)e  aeix>inplislietl  through  a 
large  incision  or  by  the  cond>ineHj  lumi»ar  and  abdominal  route, 
the  advantage  of  the  alxloniinal  opening  being  to  secure  more 
easily  the  vessels  of  the  i>edicle. 


VBOAgSB  AND  ISJURtES  OF  KWSBYS  ASD  VRETEB& 

Mcnrable  Kidney. 

Sliglit  vertica]  mobility  of  the  kidnej  is  present  Donnally,  bat 
(btii  cannot,  iw  a  rule,  Ije  apfM-eciated  by  pulpation  ejccept*in  ca^<€S 
of  imirkisd  emiciation  or  aimonnal  laxit}-  of  the  abdominal  wall. 

The  kidney  b  held  in  position  by  its  vascular  comiectioui!  with 
th»*  ii4>rtii  ami  vena  cava ;  by  the  so-called  perinephric  fascia,  which 
TH  M imply  a  t^^'fmnition  into  two  layers*  of  the  pf>steri<»r  |X)rtian  of 
\\m'  tmii!»v<r'*nliH  or  (1*h'ji  fat^eia  of  the  alxlomen,  which  invest*:  the 
kidney  an*l  itn  fatty  envelofie  in  a  kind  r>f  ■^-eondan'  aipsule  ;  by 
the  perirenal  ikt ;  hy  its  anten(»r  jierittMieal  adhesions,  and  by 
pnMnure  of  other  alKluminal  organs. 

The  eaiiMei?  wliieb  are  niohtly  rexponftible  for  abnormal  mobility 
ii\'  ihiH  nr^i^ni  ure  :  wawtin}:^  tlii^eases,  ciiusing  ab.'^orptinn  of  the 
iM-rireuid  fat  ;  fretjuerit  jirc^naneies,  causing  laxity  of  the  alxltmi- 
iiiui  vvall"»;  ptoMiH  (ff  other  or^^aii^  ;  congenital  or  acquired  relaxa- 
tion of  the  peritoneal  and  IViHcial  connections,  and,  rarely,  trauma. 

The  freijiu'iuy  of  movable  kidney  is  variously  estimated  to  be 
from  l(t  to  in  percent,  of  all  individuals.  Eight-teuths  of  the 
ctWH  oe4'ur  in  wonu'O.  Tin-  writer  found  it  present  to  a  jiathologic 
dejfree  in  1 1  of  a  scries  of  2tH>  ii\ing  subjects  examined  without 
reference  to  HyuiptomH,  an<l  in  14  of  loO  snlyject**  examined  in  the 
cliMKivting-nMiTu  of  the  (Vtllcgc  of  Physicians  and  Surgeons  the 
kidney  wan  fountl  to  be  freely  movable  or  out  of  its  normal 
position. 

The  association  of  movable  kidney  with  general  enteroptosis  is 
oei^M.«*iouully  sfi'ti,  mid  pri'Si'uts,  as  a  nde,  a  fairly  constant  clinical 
picture;  hut  this  associsitiim,  said  by  til6nanl  to  be  constant,  has 
not  btH'U  fomui  so  frinjucntly  by  subsequent  observers. 

The  mcthml  of  determining  tlie  pi-esenee  of  a  movable  kidney 
is  tt>  place  the  (Mitieut  in  the  dorsal  |Misition  on  a  hard  mattress  or 
table.  Thi*  alnlominal  nuisclcs  should  W  ivlaxt^l  by  dnnving  up 
the  lep*.  (hie  hand  t'^f  the  examiner  should  In?  placcii  in  the 
cofttovertebnd  angle,  the  other  flatly  laid  over  the  reinus  muscle 
n«ir  it«  attachment  to  the  etx*tal  cartilages.  By  gently  approxi- 
mating  the  t^^^»  hands  and  iustnictiug  the  jwitient  to  take  a  deep 
inspimtion,  the  kidney  if  ibnormally  movable  «in  l>e  easily  felt 
by  the  hand  of  the  exan  i  pt  in  caees  of  great  obesity  or 

nuifieulur  rigidity. 

It  is  oonvmient  lo  deecril^  tliree  degrees  of  mobility.     A  kid- 
lM»y  i»  jQiid  to  l>e  ao^MlAli  when  the  h»wer  jK>le  can  be  felt  by  tbe 
•xamin^r  tluring  deep  mnpimtion  :  o,f*^?A//-,  when  the  entire  kidn^ 
m»  U>  |xiilpatc<l ;  and  jIb<  U'  grasped  and  moved 

•bout  hy  the  hand  t>r  makv     .........   .  ..uraons  to  tbe  pelvis  or 

•filter  portions  \^t  tbe  abdominal  t^xnty. 
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Symptoms. — In  the  majority  of  instances  no  symptoms  aooom- 
pany  this  condition,  the  discovery  of  a  movable  kidney  being  made 
by  accident  or  during  the  course  of  a  systematic  abdominal  exaiiii- 
nation.  In  a  fiiir  proportion  of  cases,  however,  symptoms  are  pro- 
duced which  var>'  from  a  slight  occasional  discomfort  or  dragging 
sensation  in  the  loin  to  the  most  severe  paroxysms  of  pain,  vomit- 
ing, and  prostration,  requiring  for  relief  the  hypodermic  use  of 
morphine,  or  even  general  anaesthesia. 

Symptoms  characteristic  of  this  condition  may  be  referred  to  the 
urinary  or  the  digestive  organs,  or  to  the  nervous  system.  Pain 
in  the  region  of  the  affected  kidney  may  be  constant,  of  a  drag- 
ging, aching  character ;  or  it  may  be  paroxysmal,  severe,  radiating 
down  the  course  of  the  ureter  to  the  groin,  simulating  the  colic  due 
to  renal  calculus.  Not  infrequently  it  is  accompanied  by  vomiting 
and  prostration.  The  association  of  these  symptoms  constitutes 
the  renal  crises,  which  are  attributed  to  torsion  of  the  vessels 
causing  sudden  hv])er8emia,  or  to  kinking  of  the  ureter  giving  rise 
to  a  temporary'  hydronephrosis. 

The  digestive  symptoms  are  those  of  an  associated  gastroptosis ; 
the  nervous  phenomena  are  those  characteristic  of  neurasthenia  or 
hysteria.  In  women  the  neurasthenic  symptoms  are  often  referred 
to  the  pelvic  organs. 

Prognosis. — Relief  to  the  purely  local  renal  symptoms  may  be 
looked  for  if  the  condition  cjm  be  corrected  by  apparatus  or  opera- 
tion. If  the  symptoms,  however,  are  largely  those  of  neurasthenia, 
the  pn>gnosis  should  lie  guarded. 

Treatment. — In  cases  in  which  the  mobility  of  the  kidney  is 
apparently  due  to  ab^oqnion  of  the  i>erirenal  fat,  the  rest-cure  with 
a  generous  diet  made  up  largely  of  the  carbohydrates  will  often  be 
of  value.  If  this  method  is  followed,  absolute  rest  in  l)ed  must 
be  insisted  u\Hn\  for  at  least  six  weeks.  The  use  of  pads  and 
abdominal  binders  may  Ix?  tried,  but  there  is  little  reason  to  suppose 
that  they  aetHimplish  much  in  these  cases.  The  best  method  is  to 
apply  even  compression  over  the  entire  abdomen  by  means  of  an 
elastic,  tightly  fitting  corset. 

In  the  great  majority  of  cases,  however,  nephrorrhaphy  is  the 
metluxl  of  choice,  and  should  Ik?  advise<l  in  all  instiuici's  when  the 
severity  of  the  symi)toms  and  the  condition  of  the  i>atient  justify 
ojK?ration. 

INFLAMMATOBY  DISEASES  OF  THE  KIDNET. 

Pyelitis. 

Pyelitis  is  an  inflammation  of  the  jielvis  of  the  kidney  and 
ureter  caused  l)y  infection  from  the  rupture  of  a  septic  focus  in  the 
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kidncy-^uljstiiiR'e  «:>r  fn>tn  au  extension  upward  of  infection  from 
the  bladder  ami  Itiwer  urinan'  jvassages. 

In  the  majority  of  eaae^  pyelitis  is  awoiupanitxl  by  nephritis, 
and  to  this  condition  the  term  jit/tlmuphritis  shuidd  be  apj>!itHl. 
The  nejihritis  in  these  cases  may  be  suppurative  or  H(>n-suppurati%e. 
In  the  former  the  foci  are  multiple,  and  seatteretl  tlironghout  the 
kidney  parenchyma ;  in  the  latttT  the  condition  is  one  of  acute 
interstitial  inllammation.  By  far  the  greater  number  of  thes-e  cases 
arise  from  inf^rtion  from  below,  <lue  to  enntaminalinu  of  tlie  blad- 
der tin'oii^li  the  introduction  of  instruments,  or  to  extension  upward 
of  a  gonorrhn-al  urethritis.  In  tlic^ic^  instances  the  disease  is  fre- 
quently bilateral.  Conditions  which  favor  kidney  infection  in  this 
manner  arc :  l>aek  pressure  of  urine  Inini  obstructive  disease  of 
the  prostate  or  uretlu-a,  mobility  of  the  kidney,  and  the  presence 
of  calculus. 

Symptoms. — In  the  acute  non-suppurative  form  of  the  disease 
the  symptoms  are :  chills,  fever,  lumbar  jiain,  vesical  irritability, 
and  a  diminishcil  secretion  of  urine  containing  albumin,  ca^its,  pus, 
anil  l»l(MMk  8u]i]tre.ssion  of  urine,  delirium,  and  stupor  may  follow, 
and  the  attack  cm!  fatally  in  a  few  days.  In  the  milder  cases  the 
patient  may  live  through  the  acute  stage  and  pass  int(t  one  of 
chronic  pyelonephritis,  in  which  the  oidy  evidence  of  disease  may 
be  the  presence  of  albumin  and  pus  in  the  urine.  This  (Nindltion 
may  be  present  for  yeai-s,  the  patients  apparently  enjoying  fair 
health,  but  a  recurrcuw  of  die  ncnte  symptoms  may  be  cxj>ected 
to  fftllow  renewtnl  irritation  of  the  lower  urinary  piissages,  the 
abuse  of  alcohol,  or  the  adniinistnjtiou  of  an  anaesthetic.  lu  the 
mililcr  cases,  especially  if  of  gonorrhtcal  origin,  complete  recovery 
may  take  place. 

The  treatment  should  consist  of  rest  in  lied,  <linretics,  and  the 
internal  administration  of  urotn>pin  in  doses  of  from  *^  to  15  grains 
twfi  or  three  times  a  day,  taken  in  large  quantities  of  water.  The 
symptoms  of  in-a?niia  must  be  controlled  by  free  catharsis  and 
dmphoresis,  those  of  sepsis  by  heart  tonics  and  snj>|xjrtuig  meas- 
un"S.  The  use  of  prohmged  re<^tal  irrigation  with  normal  salt 
solution,  or  intravenous  infusions  of  tlie  same  agent,  are  often  fol- 
IowchI  by  the  mttst  satisfactory  rciiults,  both  on  die  circulation  and 
the  function  of  the  kidneys. 

Suppurative  Pyelonephritis. 

In  this  disease  the  infection  is  a  pyogenic   one,  and   result^  in 

the  formation  of  multiple  foci  of  suppunjtion  in  the  jwrencliyma 
of  the  kidney.  These  may  coidesce  atid  tnrm  one  or  nmre  large 
abscesses,  or  the  entire  organ  may  lie  honeycombed  with  suppurat- 
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ing  areas.  As  in  the  non-suppurativo  form  of  the  disease,  the 
infection  usuidly  reaches  the  kidney  by  an  upward  extension  fmm 
the  lower  uriuar>'  passage-s,  or  it  may  be  the  result  of  infeetion 
conveyed  to  tlie  org:iii  by  the  blood  fn)m  some  distant  fiicns.  In 
either  event  the  din^ase  is  generally  bilateral,  Alexander  Johnsnu 
ha^i,  however,  recently  caltetl  attention  to  the  faet  that  the  affei'tion 
is  often  unilatenil ;  or,  if  not  strictly  limited  to  one  side,  tliat  the 
chief  destniotive  lesion  is  frequently  hx-atLHi  in  one  kidney ;  and 
that  the  impjiired  funetioual  activity  of  the  other  may  be  krgely 
due  to  the  c<M*xisting  toxa*mia. 

The  symptoms  of  this  condition  are  practically  the  same  as  in 
the  non-suppurative  form  of  the  disease,  with  the  addition  of  a 
more  markeil  pyuria,  leucocytosis,  and  the  presence  often  of  a 
tender  kidney  tumor. 


Abscess  of  the  Kidney. 

Abscess  of  the  kidney-substance  may  <x*cur  independently  or  in 
connection  with  suppunitive  pyel»vne]>hritis.  It  may  be  oiiused 
by  the  c<ialeseenee  of  sevend  small  f*K'i  of  suppuration,  may  arise 
from  a  septic  enilx>lus,  or  from  the  infection  of  a  single  blood- 
clot  or  mass  of  tlamaged  tissue  tine  to  trauma.  As  in  the  former 
condition^  the  intention  reiiehes  the  organ  thnmgli  the  blootl  or 
from  the  lower  urtnar)'  organs.  The  association  of  altseess  of  the 
kidney  and  calculus  lias  been  fre<iuently  noted.  One  or  both  kid- 
neys may  be  involved  ;  the  latter  is  to  Ije  ex]iecte«l  if  the  disease 
is  of  metastiitic  <>rigin.  One  iibsee<s  only  may  be  present,  or  sev- 
eral may  occur  in  the  s:mie  kidney.  As  the  diseiise  advances  the 
normal  tissue  of  the  kidney  is  destroycHl,  and  if  the  progress  is 
not  arrested  this  le:ids  to  an  opening  either  into  the  renal  |>elvis 
or  through  the  capsule  into  the  perirenal  tissues.  In  tlie  former 
event  tlie  disease  may  be  cured  siK>ntane*^tusly,  in  the  latter  a  peri- 
nephritic  suppuration  results. 

The  course  of  the  disesise  may  be  acute  or  subacute ;  in  the 
acute  forms  the  clinical  picture  is  one  of  acute  progressive  sepsis 
accompanied  by  piin  in  the  affeeterl  side  and  a  iliniinishe<l  secre- 
tion of  urine.  The  urine  may  Im?  albuminous,  but  e«>ntains  no 
appreciable  quantity  of  pus  unle.ss  the  abscess  ruptun-s  into  the 
pelvis.  There  is  a  marked  leutnioytosis,  and  lifematuria  may  be 
present.  Examination  may  reveal  the  presence  of  a  renal  tumor, 
but  this  is  not  c«:»mmon.  Tenderness  is  generally  present  and 
often  muscular  rigidity.  If  the  c«indition  is  aeeompanied  by 
perinephritis,  there  are  cedtima  and  induration  in  the  flank,  and 
later  fluctuation  may  be  detected. 

In  the  sulxicute  cases  the  symptoms  may  be  misleading,  the 
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conditioD  being  diagnosticated  typhoid  fever  or  malaria.  This 
mistake,  however,  should  never  occur  if  a  blood  examination  can 
be  made. 

In  the  severe  cases,  if  unrelieved  by  surgieal  means  or  by 
spoutaiieous  rupture,  deatli  may  be  expect hJ  from  M^jisis  within 
two  or  tlirce  weeks.  The  sixiitaneous  evaeuatiou  of  the  pus  into 
the  pelvis,  ureter,  or  intestine,  may  result  in  a  sudden  and  vmn- 
plete  disajijK'a ranee  of  the  symptoms,  aud  recovery  may  follow 
without  further  treatment. 

Pyonephrosis. 

This  condition,  which  consists  in  a  dilatation  of  the  renal 
pelvis  with  jtus,  may  ft>ilow  i)yeloue|)hritis  truni  plu^gintj  i»i" 
the  ureter  with  a  calculus,  u  hit  of  fibrin,  or  clot  of  blood  ;  or 
it  may  residt  from  the  infection  of  a  hydronei)hrosis.  In  either 
€vent  the  kidney-substance  is  quickly  destroyed  both  by  the 
pressure  of  the  aceumulated  fluid  and  the  destmetive  tendency 
of  the  infection. 

The  aymptoma  are  acute  pain  and  tendcracss  in  the  ilank,  and 
chills,  fever,  swetits,  and  general  prostration.  The  urine  may  be 
negative ;  blood  examinntion  reveals  a  marked  iucrease  in  the 
leucocytes.  On  physicid  examiniitiou  a  tender  tumor  can  gen- 
erally be  found  in  the  luud>ar  region,  which  is  oval,  elastic,  and 
may  move  slightly  with  resptraticm.  It  is  Ix'st  appreciated  by  bi- 
manual jwlpation,  and  can  generally  be  demonstrated  to  lie  behind 
the  colon. 

Treatment  of  Suppurative  Disease  of  the  Kidney. 

There  is  a  growing  teudcney  among  surge<*ns  to  em]>loy  more 
radical  measures  in  the  treatment  of  the  suppurative  diseases  of 
the  kidney.  Formerly  |)yehvn(-phritis  was  rcganled  as  beyond  the 
reach  of  surgical  relief  for  the  reason  that  the  lcsi<m  was  suppiseti 
always  to  \ye  bilateraK  and  the  treatment  of  kidney  ab«jess  and 
pyonephrosis  was  limitetl  to  incision  and  drainage,  pvstpon- 
ing  to  a  later  pi-ricitl  the  uephrtM-tomy  which  was  generally  loiuid 
to  be  necessary.  It  was  held  by  many  that  secouilary  nephrec- 
tomy was  a  far  saler  ojwration  than  immediate  removal  of  the 
organ.  Recent  tjbservatious,  however,  have  shown  that  in  the 
majority  of  instances  Ix'tter  results  can  be  obtaincfl  l\v  primary 
neplirectiiniy  in  these  hopelessly  diseased  kitlneys  than  l>y  neph- 
rotomy, which  niH'ly  results  in  a  cure,  and  ^\hich  always  leaves 
lx»lnnd  a  focus  of  infwtifui  which  may  result  in  a  |>i'rsistent  sinus 
aud  prevent  complete  recovery  from   the  sepsis.     Nephrotomy  is 
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iudicateil  in  conditions  of  grave  sepsis  in  which  prolonged  opera- 
tion would  be  fatal ;  but  in  these  cases  the  secondarj-  nephrectomy 
should  be  performed  as  soon  as  the  condition  of  the  patient  per- 
mits, as  adhesions  soon  form  which  often  render  the  secondary 
nephrectomy  an  exceedingly  difficult  and  dangerous  procedure. 

Lilienthal  has  reported  a  successful  case  of  double  nephrotomy 
for  multiple  abscesses  of  both  kidneys  with  grave  sepsis. 

When  nephrotomy  is  employwl,  the  kidney  should  be  exposed 
by  a  lumbar  incision,  the  suppurating  cavity  opened  by  an  inci- 
sion through  the  convex  border,  the  finger  introduccsd,  and  all 
septa  broken  down,  allowing  free  drainage,  which  should  be  main- 
tained by  the  use  of  a  large  rubber  drainage-tube  introduced  into 
the  suppurating  cavity  and  surrounded  by  a  snug  gauze  packing 
to  guard  against  hemorrhage,  which  is  often  severe  and  controlled 
with  difficulty. 

Perinephritis  and  Perinephritic  Abscess. 

Perinephritis  or  perinephritic  abscess  is  an  inflammation  of 
the  retroperitoneal  connective  tissue  surrounding  the  kidney.  This 
may  arise  from  an  infection  derived  from  the  kidney  or  bowel, 
from  the  blood,  or  from  the  lymphatics ;  or  it  may  result  from  the 
introduction  of  infectious  material  from  without  by  means  of  a 
jwnetrating  wound.  It  is  commonly,  therefore,  associated  with 
suppuration  or  trauma  of  the  kidney,  ulcer  of  the  large  intestine, 
apjiendicitis,  inflammatory  processes  in  the  pelvis,  spine,  or  ex- 
tremities ;  or  cKXJurs  as  a  metastatic  lesion  in  general  sejisis.  The 
pnxH?ss  may  be  limited  to  the  region  of  the  kidney,  or  may  extend 
upward  l>ehind  the  liver  or  downward  to  the  region  of  the  pelvic 
brim  or  gn)in.  If  unrelievc<l,  rupture  may  take  place  into  the 
lx)wel  or  externally.  In  one  ease  under  obser\-ation  of  the  writer 
the  pus  burrowed  downward  through  the  inguinal  canal  and  in- 
filtrated the  subcutaneous  cellular  tissue,  involving  nearly  one- 
half  of  the  abdominal  wall,  and  causing  extensive  necrosis  of  the 
external  oblique  muscle  and  its  aponeurosis. 

The  symptoms  are  at  first  pain  in  the  kidney  region  with  fever. 
If  the  process  is  a  virulent  one,  there  may  lx»  early  chills  and 
rapid  development  of  profound  se|>sis,  with  increasing  jiain  and 
temlemess  in  the  affected  side.  Generally,  however,  the  process 
is  slower,  the  patient  may  not  feel  ill  enough  to  Ik?  in  bed,  and 
may  keep  al>out  for  a  week  or  longer.  In  these  instances  the  gait 
is  characteristic,  the  body  is  Inrnt  fi)rwanl  and  towanl  the  aflected 
si<le,  and  the  thigh  is  never  fully  extendt^l  in  walking.  The  fever 
gradually  rises,  the  temi)eratu re-curve  not  infrefjuently  l)eing  like 
that  of  typhoid  fever.     As  the  pain  increases,  chills  develop,  fol- 
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SrpbiijB  of  tbe  kidney  oeens  dormg  the  seeonduv  and  teitiaiy 
ttases  of  d>c<BpcaBC 

In  the  CBiif  aecBodgy  |Mriod  a  teaycBMy  iBwiMiwrii.  may  be 
piesesit  as  in  tl^  okse  of  ocher  miectioa*  AsenMSw  Tbis  u^iially 
jrieldn  to  mercaral  tRntnient,  or  it  mav  pa#  inti>  the  form  of  a 
chronic  tnterstitia]  or  dtffitte  nepiuitk.  These  chroQic  Ibrms  mofc 
r»fVn  rU'vcIop  during  the  kfeer  rtigcri  of  the  dkaee,  and  are  not 
influenced  by  treatment. 

The  only  nyjkhiKtic  lesion  of  surgical  importance  is  the  giim- 
niatou?  nephritis  mth  or  vrhhont  inter^^titiol  changes.  Thi*  noi 
infi  '        ■   »'^   Tire  to  a  ilLstinct  enlargement  of  the  organ, 

ntv  : rip  a  new  gro^^'th  or  tuberculo^l*.     Symptom^  of 

fhi!*  crmdition  may  Im?  entirely  wanting,  or  there  may  h>e  lunilmr 
fwiifi,  hnmiatnna,  or  vertical  irrital^ility.  If  the  gummatous  ma^^ 
fiofteiw  and  ruptures  into  the  pelvic,  the  urine  may  give  evidences 
of  the  dwea/*e  by  thf  prc!»enee  of  punilent  or  caseous  matter  or 
bi*H  of  necrotic  ti^Hur*.  Tht*  mndition  is  nften  mistaken  f«»r  IuIkt- 
cnhiHi.H.  In  donbtftil  cases  ttilMTt^-uIosis  «in  lie  p«>.sitiv<*Iy  cxchuled 
by  i\\v.  iri'K'iiliilinii  of  a  ^uinr»;i-j»i^  with  tlie  urioaiy  tietlimetit. 

Thf  trentment  ix  purely  iiuHliral  nnk'j^s  the  disi»riniin/iitlon  of 
the  kidney  is  .«o  advijnrcfl  us  to  nM|ijire  nejihrectomy,  whieh  should 
be  perfornxHl  whenever  if  is  demon.-lmletl  that  medical  treatment 
fnil»  tet  arrest  the  progrenw  of  the  iHsea.se. 
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Tuberculosis  of  the  Kidney. 

Primary  tulierculosis  may  occur  in  any  part  of  the  genito- 
urinan-  tract.  In  about  one-fourth  of  the  cases  its  origin  is  in  the 
kidney. 

It  «K*curs  in  two  forms,  the  acute  miliar}'  and  the  more  chronic 
oascatiiig  varieties.  The  former  is  more  common  in  children,  and 
is  generally  bilateral ;  the  latter  occurs  more  frequently  in  adults, 
and  often  Is  confined  to  one  side.  The  infection  reaches  the  kidney 
by  the  blood  or  by  extension  upward  of  the  process  from  the  lower 
genito-urinary  organs,  either  directly  along  the  ureter  or  by  the 
peri-ureteral  lymphatic  cliannels.  Where  the  infection  is  from  the 
blood-current  the  lesions  appear  first  in  the  cortical  portion  of  the 
kidney  as  numerous  minute  distinct  miliar)'  tubercles.  As  the  dis- 
ease progresses  these  may  enlarge  and  c*>alesoe,  forming  cavities 
filled  with  caseous  material,  which  finally  rupture  into  the  calioes 
or  pelvis.  These  structures  in  turn  l>ecome  diseased,  the  process 
extending  gradually  down  the  ureter  to  the  bladder.  From  this 
point  the  disease  extends  in  two  directions.  It  may  pass  upward 
along  the  ureter  to  the  opposite  kidney,  or  it  may  ])ass  outward 
along  the  urethra,  and  in  the  male  involve  the  prostate,  seminal 
vesicles,  and  testicle. 

If  the  disease  arises  primarily  in  the  lower  portion  of  the  genito- 
urinary' tract,  the  mucous  membrane  t>f  the  liladder  l)ecomes  dis- 
eased in  the  region  of  the  ureteral  orifice.  From  this  point  the 
process  extends  upwanl  along  the  ureter  until  the  jielvis  of  the 
kidney  is  reached.  The  apices  of  the  pyramids  are  next  invaded, 
and  the  disease  extends  upwanl  along  the  straight  tubules  until  the 
cortietd  substunce  is  reachetl.  Not  infre<juently  autopsies  reveal 
the  j)resenoe  of  lx)th  varieties  of  renal  tulierculosis  in  the  siime 
subject,  the  descen<ling  on  one  side  and  the  ascending  on  the 
other :  showing  conclusively  tliat  the  disease  occurre*!  primarily  in 
one  kidney,  extende<l  downwartl  to  the  bladder,  then  upward  along 
the  heiUthy  un-ter  to  the  opposite  ki<lney,  which  was  finally  invaded, 

The  fibnnis  capsule  of  the  ki<lney  generally  acts  as  an  effective 
Iwrrier  to  extension  of  the  disease.  Occasionally,  however,  it 
will  lxH>)nie  involveil,  and  the  diseiise  may  extend  to  the  ])erirenal 
conne<'tive  tissue,  the  liver,  spleen,  or  intestine.  Obstruction  of 
the  ureter  by  a  plug  of  c:ise<)us  material,  cjUcuIus,  bl<Kxl-clot,  or  by 
infiltration  of  its  walls,  gives  rise  to  hydronephrosis  or  pyo- 
nej)hrosis. 

Tlie  course  of  the  disease  varies  greatly.  In  some  instances, 
especially  of  the  miliar)'  variety,  in  which  extensive  involvement 
of  oilier  organs  <M«'urs,  the  proirress  is  ven'  rapid,  and  de:ith  may 
rKvur  in  a  few  weeks  or  months  after  tlie   first  symptom  (Minting 
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to  kidney  disease  has  been  noted ;  in  the  majontr  of  instenoe^ 
llQvever,  nodre  particularly  in  the  cas^ating  variety,  the  progress  is 
ilo>K'er,  itften  with  remissions,  and  under  ^vorable  hygienic  c(«idi- 
tions  the  di-€a*e  seenus  sometimes  to  be  spontameously  arretted. 

Symptoms. — In  a  certain  pn»|x»rtion  of  cases  the  disea^  ad\^aoce8 
to  tiif  Ji»niKiii<*n  «»f  cavities  in  the  kidney  without  giving  riw  to 
ofaanictt^risitie  ?*ynijitouij*.  Thi:*,  h».»wever,  never  occtin^  in  the 
ascending  variety,  in  which  the  bladder  and  ureteral  involvement 
always  give*  ri.se  to  [win,  frtijuency  of  micturition,  pyuria,  and 
<xx«*ionally  htematuria,  Ix-forc  the  dii^eajje  reaches  the  kidue^y, 
Thesi*e  symptoms  may  abo  be  present  while  the  disea<*e  is  limited 
U}  tlie  kidney  ;  in  the  majority  of  instances,  however,  when  this 
organ  h  invaded  primarily  or  as  a  result  of  upward  extension  of 
the  disease,  there  may  l)e  lumVnir  pain,  wljith  varies  in  character 
from  a  slight  sence  ol*  weight  an<i  disof»tiifort  to  severe  |>aroxysmal 
pain  suggesting  the  o<<lic  of  renal  calculus,  P<»lyuria  occurs  as  an 
etirly  syuijitom  ;  later  the  urine  becomes  cloudy  and  albuminous. 
Motlcrate  hienKituria  is  present,  often  as  the  earliest  s^^mptom,  and 
not  infrer^uently  the  kidney  enlarges  sufficiently  U*  tH'<Yime  a  pal- 
pable timjor.  The  unilV>rn)  slja|»e  of  this  tumor  i-  gcuiTjlly  main- 
tafucHl,  although  it  may  present  an  irregtilar  surface  «>wiiig  to  unequal 
involvcrneut  of  its  substance.  When  obstruetinn  to  the  ureter 
takers  [tltice  the  tumor  may  attain  a  lai^e  size.  Tenderness  over 
tlie  region  of  tlie  kidney  is  generally  present  even  when  the  organ 
is  not  palpable. 

In  extensive  ureteral  involvement,  especially  in  thin  subjects, 
the  ureter  can  occasionally  be  }Milpatecl  as  a  thickened,  tender, 
elongated  mass  in  the  lumbar  region.  As^sm-iated  with  these  local 
symj)tonis  there  is  geucndly  a  progressive  impairment  of  the  gen- 
eral health,  evidrneed  by  a  loss  of  weight  and  bodily  strength, 
anorexia,  anteniia,  and  the  C4instant  presence  of  an  evening  tem- 
perature, Lnter,  as  the  disease  pn^rresses,  chill8,  sweats,  diar- 
rlxea,  and  odt ma  of  the  extremities  may  he  present. 

Diagnosis. — While  the  sym|>toms  of  e;u"Iy  tuberculosis  of  the 
kidneys  may  form  a  suilieiently  cbameteristic  group  to  enable  the 
surgeon  to  arrive  at  a  eorreet  diagnosis,  more  olten  this  is  not 
jiossible,  the  symptoms  jKiinting  more  to  calculus,  new  growth,  or 
other  varieties  of  inflanuuation.  In  tluse  doubtful  cases  the  diag- 
nosis can  l>e  establishe<l  only  by  the  iinding  itf  the  tul>erele  bacilli 
in  the  urinary  sediment.  T!u'  urine  should  Ik:*  examine*!  iresh,  the 
sediment  ]>reeipitate<l  by  the  eentrit'nge,  and  at  least  ten  slides 
thoiitughly  exaniineti.  A  negative  result  dties  not  exclude  tnlx^r- 
culosis,  as  imxMilntiou  of  a  gninea-pig  will  often  give  a  positive 
result  when  the  microscopic  examination  fails. 

The  question  of  determining  which   kidney  is  the  seat  of  the 
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disease  is  most  important  from  the  point  of  view  of  treatment. 
This  can  be  abs<4iitely  settled  hv  Latheterization  of  tlie  ureters  and 
examination  of  the  two  specimens  of  urine  thus  obtained.  Such  a 
proc'e<!uro,  however,  is  rarely  ailvisable  in  this  condition,  as  the 
IK>ssibility  of  trtnisferring  the  disease  to  a  healthy  ureter  and  kid- 
ney by  catheteriailjtm  thnmgh  an  infeot<'*l  bladder  has  Ijeen  abun- 
dantJy  denionst ratted.  The  same  result  can,  in  most  cases,  be 
obtained  without  the  risk  of  carrying  infection  into  a  hcsilthy  ureter, 
by  the  use  of  the  HarrL*  segregsntur.  C\>t«*seopy  may  Rn-eal  the 
pre>ence  of  a  diseased  area  of  raucous  raembrane  around  the  mooth 
of  the  ureter  on  the  affectetl  side,  or  piindent  urine  may  be  seen  to 
come  from  one  ureier  while  tlmt  fn*mi  the  other  is  clear.  Corape- 
lenc^e  of  the  heidthy  kiilney  may  hi.'  determineti  by  the  freezing- 
jwint  of  the  bhjod-serum,  by  the  phloridzin  or  the  methyleue- 
blue  test. 

Treatment. — If  in  a  presumably  healthy  inilividiial  lubercidous 
disease  can  be  aei'urately  hxsit<E*d  in  one  kidney,  die  other  gejiit**- 
urinary  orgsuis  being  free,  the  indicration  is  for  neplirect<imy  at  the 
earliest  possible  m<iraent.  Nephrectomy  is  advisable  also  in  cases 
of  mfMlerate  involvement  of  the  blatUler  and  even  the  titber  pir- 
tions  of  the  genit4^>-urinary  tract,  if  it  can  l>e  ascert;iioed  that  the 
lesion  in  the  kidney  is  tlie  primary  one  and  i<  chieHy  respftnsible 
for  the  patient's  symptoms.  The  removal  of  a  kidney  in  the 
presence  of  :ulvance<l  disetise  of  the  other  orgtms  and  involvement 
of  the  opposite  kidney  is  justifiable  as  a  pidliative  measure  to 
relieve  suffering.  Nephrotomy  to  relieve  a  pyonephrrtsis  may, 
very  rarely,  be  indicate*!  when  tlie  conditions  render  nephrectomy 
inadvisable.  The  general  hesdth  ^hould  l>o  built  op  by  an  abun- 
dance of  nourishing  food,  tonics,  and  tlie  internal  administration 
of  creosote  in  progressively  increasing  doses.  Residence  in  a  high 
altitude,  preferjl)ly  surroundtnl  by  pines,  is  of  decidtnl  advantage, 
the  symptoms  disappearing  often,  as  a  result  of  such  a  chuDge^ 
in  a  surprisingly  short  period  of  time. 

RENAL  CALCULUS, 

Under  certain  conditions  of  the  l)ody  nutrition  solid  substances 
which  are  normally  in  a  state  of  solution  in  the  urine  are  precipi- 
tated. This  pi^ecipitation  may  take  place  in  the  kidney  or  bid- 
der, and  when  unaccom(>aDied  by  any  other  pathologic  condition 
the  minute,  sand-like  masses  are  washed  away  by  the  urine,  a  con- 
dition usiuilly  fjfxiken  of  as  fjrraref.  If  in  addition  to  the  presence 
of  the  precipitated  solid  partick-s  we  have  a  minute  bkwjd-clot,  bit 
of  mucus,  or  some  other  albuminoid  substatice,  the  particles  are 
often  glued  together,  forming  a  Somali  concrement,  which  may  pass 
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away  with  the  urine  or  remain  to  increage  in  size,  giving  rl-^  to 
more  tir  less  «lifiturl>ance  m  the  funetinn  of  the  organ  bv  itg  prej?- 
ence  alone  or  by  the  inflammatory  reaction  which  it  beget*. 

Oanses. — Gouty  diiitl»e>is,  !?e<lentar\'  habits,  lack  of  exercise, 
rich  ftwul,  alctthoi,  inflarnmatoiy  conditiomi  of  the  uriiiar\-  oi^erans, 
and  trauma  ituiy  U*  enumerated  a:^  among  the  caussei*  of  calculus. 

Varieties. — Prinuiry  renal  ailculi  may  h»e  eomp<^)m?d  of  uric  acid 
or  the  urates,  calcium  oxalate,  phosphate  of  lime,  carbonate  of 
lime,  cyjstin,  or  xanthine.  These  may  occur  without  pre-existing 
inHammation  of  the  i>elvic  mucrius  membrane.  Secondare-  calculi 
are  com|»f»?itHl  of  ammonitt-niagnesinm  plm^jihate  alone  or  in  com- 
bination with  other  s^dti*,  and  are  generally  the  result  «if  an  inflam- 
matory proee.-'S  in  the  kidney  or  jielvis.  While  primaiy  stone 
limy  ari«e  at  any  age,  the  csdculus  of  infancy  is  generally  c«»ni- 
IKK-^wl  t>f  amntonium  urate,  that  of  eariy  adult  life  of  uric  acid, 
that  of  later  liJeof  calcium  oxalate. 

One  or  Ixtth  kidneys  niay  be  affected,  and  the  number  of  ccui- 
cretions  in  each  may  vary  from  one  to  several  hundred.  The 
presence  of  a  cidcuhis  in  a  healthy  kidney  gives  rise  at  first  to  a 
catarrhal  exudate  made  up  of  mui'us  and  white  cells  ;  later,  an 
infection  may  (XX'ur  whieli  gives  rise  tu  pyelitis,  pyelonephritis,  or, 
if  obstruction  of  the  ureter  develops  either  from  imjwietion  of  tbe 
stone  or  from  intlammator}'  stricture,  hydronephrosis  or  pyo- 
nephrosis. The  process  may  extend  by  rupture  to  the  perirenal 
tissues,  causing  extensive  j>erinephritie  abscess.  If  both  ureters 
have  become  obstructetl  as  a  result  ui*  calculous  disease,  t'ttleulons 
anuria  results,  which,  unless  s|>eedily  relieved  by  surgical  means, 
gives  rise  to  fatal  urtemia. 

Symptoms.— Tliat  reiud  calculus  may  exist  for  a  long  period  of 
time  without  giving  rise  to  sympttims  referable  to  the  kidney, 
is  abundantly  prtjvwl  by  numerous  autopsies.  In  these  instances 
the  stone  usually  occupies  a  position  in  the  parenchyma  of  tbe 
kidney  or  is  firmly  fixed  in  one  of  the  calices.  Movable  stone  in 
the  pelvis  of  the  kidney  almost  invariably  gives  rise  to  one  or 
more  c>f  tJie  following  symptoms — i,  c,  ]->ain,  luematuria,  vesical 
irritability,  and  pyuria.  The  fniin  may  be  constiint,  located  in  the 
flank,  oceasionally  radiating  downward  along  the  course  of  the 
ureter  ;  less  fretpiently  it  extends  upwartl  to  the  shmdder  or  chest, 
and  rarely  it  is  referred  entirely  t<»  other  oi-gims,  as  the  testicle, 
ovar\%  opposite  kidney,  or  the  sitleof  the  foot  (Morris).  In  many 
cases  the  jiain  is  paroxysmal,  severe  in  character,  extending  down- 
wanl  from  the  flank  to  the  testicle  or  ureter.  During  these 
attacks  the  sufleriug  is  often  extrernc,  necessitating  hvrge  doses  of 
morphine  or  the  administration  i>f  an  ansesihctic  for  its  relief. 
These  attacks  of  renal  colic  are  generally  characterixed  by  a  sud- 
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den  onset  and  by  efjiiall y  .siuldeu  relief.  They  are  often,  but  by 
no  means  iilways,  eau^e<l  by  the  jwLssage  of  a  stone  fmm  the  kid- 
nev  to  the  bladtler.  Xext  to  {tain,  the  most  chanicteristio  tiymj)- 
tom  of  renal  culeulu;?  i>i  lueniaturia.  Tlie  unn»unt  of  f>lo«»d  lost  is 
excjeeilingly  variable,  but,  as  a  rule,  it  may  be  said  tlmt  it  is  rather 
more  than  in  renal  tuberculosis,  and  rather  less  than  in  tumor  of 
the  kidney.  The  hemorrhage  is  apt  to  aecomiKiny  and  tollow 
attacks  of  colic,  and  both  are  fretiuently  i:»ocasionetl  by  exercise  or 
riding.  While  noticeable  ha?maturia  is  often  absent,  the  micro- 
scope is  pretty  sure  to  reveal  the  presence  of  blwxi  at  s*>me  period 
of  the  disease.  Vesical  irritability,  evideiuHxl  by  fre(|uent  and 
painful  micturition,  is  occasionally  present,  and  is  often  a  mislead- 
ing symptom,  directing  the  attention  of  the  surgetju  to  the  bladder 
or  prostate.  Pyuria  ixxjurs  as  a  late  symptom.  The  kitlney  origin 
of  the  pus  is  intiiciited  by  the  acid  reaiction  of  the  urine  and  by  the 
presence  of  aLsts  and  renal  epithelisi. 

Nausea,  vomiting,  prostnition,  cold  sweats,  and  extreme  ner\*otis 
irritability  often  accoiuiKiny  tlie  attacks  of  colic.  Fever  may  be 
present  after  infection  hfis  occurred.  When  pyonephnjsls  or  peri- 
nephritic  abscess  is  adde«l,  tliere  may  be  also  chills,  sweats,  and 
other  evidences  of  giMicral  se|)si.s. 

The  physi«il  signs  of  renal  <?:ilculus  are  tenderness  in  the  loin 
to  pressure  and  |X'rciLssion,  and  die  presence  of  renal  tumor.  Both, 
however,  may  Im-  wanting.  The  presence  of  a  renal  tumor  gen- 
erally means  dilatation  of  the  renal  pelvis  from  urcteml  obstnic- 

tir'U. 

DiagBosis.^ — As  renal  calculus  may  exist  without  symptoms  or 
signs,  and  as  all  the  symptoms  of  this  disorder  may  occur  in  Either 
pathologic  conditions,  an  absolute  diagnosis  is  often  impossilile. 
The  association,  however,  of  colic,  haematuria,  and  vesical  irri- 
tability, generally  following  IwKlily  exere-ise,  riding  or  jolting, 
t/»gether  with  the  ciHistant  presence  of  tenderness  over  the  airre- 
sponding  kidney,  in  the  absence  of  bladder,  prostate^  or  urethral 
lesion,  renal  tumor,  or  the  evidences  oi'  tnl>ereulosis,  would  render 
the  diagnosis  of  renal  calculus  highly  proVtable,  If,  in  additiou  to 
this,  the  urine  t?«*Ilecte<l  from  the  at!ci^te<l  side  gave  evidenees  of 
pus,  bl<T4^1,  or  crv>tals,  while  that  from  the  opposite  kidney  waa 
normal,  the  pn>bability  wonhl  l>e  accent ua tin! .  The  demonstration 
of  a  distinct  shadow  in  a  radiograph  cf>rres|Ktnding  to  t!»c  p<^»sition 
of  the  atftx'tcil  kidney  W4>uhl  re'tnler  the  diagnf»sis  pnictically  eer- 
tBUl.  It  is  rare,  however,  to  enc<juuter  cases  presenting  &uch  an 
ftsisoeiation  of  symptoms.  The  amstjmt  presence  of  one  or  more 
of  tUe^e  symptoms  or  signs,  if  of  sufficient  severity  to  interfere 
with  the  health  and  comfort  of  the  individual,  if  n<>t  relieved  by 
hygienic  or  medical   means,  w<>uld  justify  an  exploratory  neph- 
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nMomy,  and  if  no  atone  itm'  fuund,  in  all  ftdbtkSBty  Bomt  dhier 
laskin  wuuld  be  diMMn-cred  snd  tbe  padoit  xdiePBd. 

nvipHNBB, — Altboq^  a  sume  in  liie  kidner  mav  ivuiaiu  Bjrmp- 
tomletf  fur  a  long  )iencid  cif  time,  and  appnm^  nrmnrm  no 
aenoiK  mi««bief.  kuII  in  the  gnu  mtjaritr  of  inBtanoee  k  eraot* 
uall  V  ^vvf'  rioe  to  ioiecdcai  and  cdier  lemons  irloBh  lead  to  dee- 
tnidkiu  uf  tbe  co^gau  or  the  iile  of  the  in^vidmL 

TifiilaifiMt, — ^PrupbrlacQe  treatment  flboold  be  imdiUifcHd  in  wSk 
eawkt  in  whicL  a  tendenet-  to  the  formation  of  stone  is  eridencsed 
by  tbe  pari«ag«  of  gtaveL  This  should  consist  in  nqgnkr  ezer- 
Gne,  tbe  avoidance  of  licfa  food  and  aknbol,  and  the  dulr  ingee- 
tiou  of  huTfst  quantities  of  water.  The  alkaline  dioredcs  mnv 
be  ecupJovtd  if  there  itf  ooostant  hrpenMnditr  of  the  urin&  The 
treatmeut  <if  au  attack  of  renal  ocilic  should  consist  in  a  hot  batfa, 
0ij]afMtf  draugbtti  of  water,  morphine  Eubcntaneoosly  or  tbe  inhala- 
tion of  chloroform.  In  tbe  preeenoe  of  symptoms  pranting  strongly 
t4>  tlie  preiieiK^'  of  renal  calouluii,  the  treatment  should  be  early 
exploratijrv  jicphrotomy  aud  removal  of  the  stone  if  present.  Tlie 
ojM;ratioii  in  practically  witliout  danger  if  undertaken  at  an  early 

{>erio<i,  \nfion  the  reiial  function  has  been  seriously  compromised 
ty  infection  or  ext<'nhive  dcHtruction  of  the  secreting  substance. 
'Jo  tU'Uty  ojM'Rition  in  the  bojie  of  causing  the  stone  to  disappear 
un  a  roiilt  of  trciitnicnt  by  mineral  waters  or  medicine,  is  bnt  to 
invit*'  iWsH^UT  and  to  |x>.-t|M»ne  o|jeration  to  a  period  when  the  con- 
<Jition^  urc  i'nr  Kks  favorable,  as  the  mortality  following  nephrotomy 
for  |>yoni'j)l»ro.'-i^,  an<l  n<'phre<*tomy  necejfsitated  by  complete  dis- 
(*r^ani/.:ilioii  of  tin-  kidney,  rendcn*  t]»et?e  operations  far  more 
forniidahh'  proctK hires. 

The  terhni<-  ol*  nephrolithotomy,  nephn^tomy,  and  nephrectomy 
in  de>.ei'ihed  on  [r.iiHi  '.iUH. 

TUMORS  OF  THE  KIDNEY. 

K\('hi>ive  of  eiilarpinents  of  tlie  kidney  due  to  neplirectasis, 
(he  cnmoi'"'  eoinrnonly  oeeiirrin^  in  this  orjriui  are,  in  ortler  of  fre- 
t|iii'hi'y,  ^Ml•eoIllala,  eaninoinata,  adenomata,  and  cysts.  Papillo- 
nuila,  dermoid?-,  liiMunata,  and  myxomata  have  also  been  described, 
bnt  are  e\ee«'(hn);ly  nire. 

Barcoma  oeems  mo>t  rretjiu'ntly  in  children  under  five,  and  in 
iidull>  hetwten  twenty  and  lll'ty  years.  It  is  said  not  to  occur  in 
ehildit'n  U^tween  live  an«l  tittcH-n  yi-ars  (M«»rrisV  The  jrrowth,  if 
of  thi>  .inudl-eell  variety,  is  ueneiidly  rapid,  and  the  tumor  may 
nltahi  a  hirgt»  ^i/.e,  sonietimes  oivupyimr  oni'-halt*  or  more  of  the 
iibdominal  eiivity.  If  o\'  the  >pindK'-i'eIl  variety,  the  growth  is 
slower.  ih«'  linnor  firmer  and  >maner.     Occasionally  these  tumors 
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contain  masoular  fibres  (myofiarcoma).  Sarcoma  is  essentiaUv 
malignant,  and  proves  fatal  in  from  three  to  five  years  in  adults, 
and  in  a  shorter  {)eriod  in  children. 

Carcinoma  and  adenoma  cannot  be  distinguished  clinically, 
and  as  metastasis  and  fatal  cachexia  may  occur  in  typical  adenoma 
the  distinction  is  unimportant.  These  tumors  may  occur  at  any 
j)eri<xl  of  life,  but  are  most  common  after  forty  years  of  age.  Car- 
cinoma is  more  malignant  than  sarcoma,  destroying  life  usually  in 
from  two  to  three  years. 

The  cysts  which  iKx;ur  in  the  kidney  are  simple  serous  cysts, 
echinococcus  cysts,  dermoids,  and  the  condition  described  as  poly- 
cy^itic  kidney. 

The  three  first  are  exceedingly  rare.  Polycystic  kidney  occurs 
usmiUy  as  a  bilateral  disease  in  both  children  and  adults.  In 
young  children  it  is  generally  a  congenital  aifection.  The  entire 
kidney  is  usually  transformetl  into  a  mass  of  cysfc*  of  varj'ing  si«e^ 
causing  atrophy  of  the  secreting  substance  and  symmetric  enlarge- 
ment of  the  organ. 

Adrenal  tumors,  or  tumors  arising  from  adrenal  rests  either 
within  the  capsule  of  the  kidney  or  in  the  {)erirenal  tissue,  consti- 
tute a  fairly  large  projwrtion  of  the  tumors  in  this  region,  and  by 
their  intimate  relation  to  the  kidney  are  indistinguishable  from 
tumr»rs  arising  from  the  renal  tissue.  They  have  been  described 
as  adenomatous,  carcinomatous,  or  sarcomatous  in  character.  As 
the  adrenal  cells  from  which  they  arise  are  of  mesoblastic  origin, 
they  shf)uld,  according  to  Kelynack,  l)e  regarded  as  sarcomatous 
in  character. 

Symptoms. — The  three  most  important  symptoms  of  renal  new 
growth  are  hiematuria,  tumor,  and  jwin.  At  a  late  period  in  the 
disease  there  may  1^  varicocele  from  pressure  on  the  renal  vein, 
and  in  malignant  cases  cachexia. 

H'€matnrin. — In  the  majority  of  cases  (50  to  60  i>er  cent.) 
ha^maturia  is  the  first  symptom.  It  is  sjK>ntaneous,  may  occur  at 
night,  and  is  uninfluence<l  by  exercise  or  rest.  It  is  generally 
intermittent,  and  may  be  small  in  amount  or  veri'  profuse. 

Tmnor  is  generally  the  first  symptom  in  children,  and  in  about 
one-fourth  of  the  cases  is  the  first  symptom  in  adults.  The  char- 
acteristics which  distinguish  a  renal  tumor  from  growths  in  other 
organs  are  its  p»sitiMn  in  the  loin  behind  the  colon,  its  character- 
istic sha|>e,  its  r«rtnide«l  outlines,  the  fact  that  it  obliterates  the 
natural  curve  of  the  loin  but  does  not  bulge  Iwckward,  that  its 
mobility  is  generally  limite<l,  and  that  it  is  never  separated 
frf»m  the  spine  by  an  area  <.>f  resonance.  "  Renal  tumors  never 
invade  the  bony  jx^lvis,  rarely  reach   the  median  line,  and  fre- 
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quently  are  fteparatecl  from  the  hepatic  dulne^^  by  a  resonant  area  '* 
(Morris). 

Pain, — Thi^  rx'curs  a»  a  priman-  symptom  in  alxjut  one-tliird 
of  the  adnh  casts.  It  i^  mild  at  first,  l<»fsite*l  in  the  loin,  and  may 
radiate  to  tlie  tliorax  or  gnuii.  It  is  intermittent,  nninfluenccd 
by  exercise  or  re?^t,  and  occasionally  Ls  severe  and  res^embles  the 
colic  of  calculus. 

Kramination  of  the  urine  may  be  ue^tive.  Red  blood-cells 
are.,  however,  often  found  witli  tlie  microscope  when  the  macn»- 
MWipic*  apiieaniucfs  are  negati%-e.  A  marke<^l  diminution  in  the 
aoMiuiit  oi*  firw*  excreted  is  fret^uently  obser\'ed  as  an  trarly 
symptom   (Rovsing). 

As  the  nmjf>rity  of  renal  new  growths  are  malignant,  and  as 
the  [mt^iiosis  is  extremely  grave  unless  the  tumor  is  removed  at 
an  early  [li^riiHl,  it  h  the  duty  of  the  surgeon  to  investigate  at 
once  any  ease  of  symptomless  haunaturia.  C'ystoscopic  examina- 
tion and  the  collection  of  the  urine  from  each  kidney  will  deter- 
miuf  thr  stuin-e  of  the  hemorrhage. 

Treatment. — In  the  presence  of  symptoms  pointing  to  renal 
new  gruwtti  an  rxplnratttry  incision  should  be  made  in  the  lt»in 
for  pur|K)se.s  of  diagnosis,  if  the  tumor  is  probably  malrgnant, 
nephrci'tomy  shouhl  be  performed  if  the  opjwasite  kidney  is  known 
to  be  funetioiKiting  natisfactorily  uud  if  the  grttwth  has  not  infil- 
trated ihf  surriKinding  tissues.  Xi»n-nialignaut  solid  tumors 
flhould  l>e  removed  by  piiitial  ncjihrwtumy.  This  mi-thod  is 
also  applicable  to  echinocticcus  and  other  cysts,  although  they 
ar*'  often  cuntl  by  incision  and  stitching  the  edges  of  the  cyst 
Ui  the  skin.  A  uiiilati«ral  large  polycystic  kidney  sometimes  gives 
ri»e  to  pain  and  other  symptunis  justifying  its  removal  if  the 
other  kidney  is  hi-althy. 

THE  SUBOICAL  TREATMENT  OF  CHRONIC  NEPHRITIS. 

In  a  recent  publication  Kdehohls  has  suggested  the  treatmejit 
of  chronic  Hright's  disease  by  der'ajvsulation  f>f  botli  kidneys,  on 
the  theon'  that  this  procedure  favors  the  estal>lishnjeut  of  a  more 
abundant  lilf)C)d-supply  through  new  anastomosing  vessels  devel- 
♦  iping  in  thr  adhtsions  thus  prtHbice<l.  His  ex|M'nent^'  in  18  cases 
is  reported,  and  in  8  observed  for  more  than  one  year  ai'ter  o|teni- 
tion,  7  were  alive  and  free  from  albumin  and  csists.  As  he 
reported  no  operative  mortality,  the  proctHhin*  is  certainly  justifia- 
ble, but  the  real  valui-  of  the  plan  must  be  demonstrated  by  more 
extended  observation. 
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DISEASES  OF   THE  tTBETER. 

TJreteriti*. 

Idiopathic  ureteriti.s  has  not  lieen  obser\-e<L    Tht*  disease  occurs 
ilv  in  connei'tioii  with  an  iufet'tion  of  the  bladder  or  kidney,  or 
This  gives  riije  to  two  form*,  the  ^ptic  and 


^^        onh 

^^        of  I)oth  cf>inhineil. 

^H        the  tuberculous. 
™  Septic  ureteritis  exist*?  as  an  acute  or  chn^nic  pn»cess.     In  the 

acute  form,  the  mucous  membrane  is  injected,  (edematous,  and  in 
places  entded.  There  may  or  may  not  be  a  peri-ureteml  u'dcnuu 
In  the  chronic  fijmi  the  tube  is  thickeneil,  and  if  obstruction  exists 
there  i*  dilatation  above  the  p)int  of  stricture ;  or  if  urethral 
stricture  or  i>n>static  enlargement  trive  rise  to  the  obstruction,  the 
entire  tube  may  be  dilated,  thickene<i,  and  tortuous.    In  the  tuber- 

f~  |OuIous  variety  the  walls  are  irr^ularly  thickent'd,  giving  a  beaded 

rtppearance,  and  the  mucous  merabmne  is  studded  with  tubercles  or 
the  ulcers  resulting  from  them.  If  obstruction  exizjt^,  dilatation 
is  often  present. 
Symptoms. — Tliese  differ  in  no  way  frrvni  tluise  of  the  accom- 
panying kidney  or  bladder  lesian.  The  pain  is  often  sharply 
localized,  and  tendeniess  may  exist  al*jng  the  c«mrse  of  the  ureter, 
which  may  occasionally  be  [lalpated  in  thin  subjects. 
Treatment. — Dire«"t  applir^tion  of  antist»ptic  or  astrinirent  fluids 
to  the  diseasi^I  membrane  in  the  septic  ctises  lia>  Ixvu  practii^'d 
with  success  liy  means  of  the  ureteral  c:itlieter  iir  l)y  irrigation 
from  above  thn^ugli  a  nephrr>t«3my  wound.  These  measures,  how- 
ever, are  seldom  necessar\',  as  treatment  julilres«se*l  to  the  renal  or 
bladder  disease  wnll  usually  be  quite  sufficient.  The  treatment  of 
the  tul>erculous  variety  should  ci»usist  in  removal  when  nephrec^ 
tomy  is  practised.  Complete  ui^eterectomy,  however,  is  rarely 
practicable  at  the  primary  operation,  owing  to  the  difficulty  in 
removal  of  the  ]>elvio  |K>rtion  ;  nor  is  this  neit^san',  for  experience 
has  demonstrated  that  a  small  segment  of  the  un-ter,  even  if  ex- 
tensively involve<l,  seldom  causes  disturbance  if  the  chief  focus  of 
the  disease  is  successfully  removed. 

Stricture  of  the  Ureter. 

Stncture  of  the  ureter  may  n^sult  from  the  various  forms  of 
ureteritis  or  the  pressure  of  outside  tumors  or  cicatricial  bands.  It 
also  results  frt»m  kinking  of  the  ureter  and  impaction  of  a  calculus. 
When  the  ureter  is  suddenly  and  completely  obstructed,  atrophy 
of  the  kidney  results;  when  the  obstruction  is  [tartuil  with  occa- 
aonal  periods  of  complete  closure,  nephreetasis  or  dilatation  of  the 
renal  |)elvis  fxscurs.  As  the  dilntatiHii  pn^resNes  the  rt>rtical  jjor- 
tion  of  the  kidney  is  flattened  and  linally  atrophies,  converting  the 
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oi^n  into  a  large  oval  thick-walled  c>'si.  If  no  infection  is  pi>»- 
ent  and  the  fluid  consists  simply  of  accumulnted  urine,  tlic  condi- 
tion is  called  hydroufplirosh ;  it'  pui^  is  lyivt^ntf  pyonephro/ns ;  if 
the  sac  contiiins  blood,  which   occasionally  occurs  as  a  result  of 

trauma,  the  terai  fuiittftdmrjJirofftJt  is  u.«ed. 

Symptoms  of  an  acute  obj>it ruction  of  the  ureter,  as  frora  the  ini- 
pactiou  of  a  calculus,  are  those  of  renal  colic  plus  lo«dized  jmin 
at  the  jwiut  of  obstruction.  The  urine  may  be  diminished  in 
quantity'  and  contain  blotxl.  In  ihe  slowly  developinj;^  form  of 
ureteral  nb.«-tniction  tfie  j^yniptonis  arc  those  of  hydronephrosis, 
which  will  !x'  describi*d  below. 

Treatment- — This  should,  if  possible,  be  inaugurated  before  the 
process  has  resulti^l  in  nephrectasis.  When  the  symptoms  |K>int 
U.t  an  impacted  (."alculiis,  the  ureter  should  be  exposed  by  a  lumbar 
incision  and  the  obstruction  removed. 

Hydronephrosis. 

Hydronephrosis  may  result  from  any  obstruction  to  the  outflow 
of  urine.  If  the  obstruction  is  in  the  ureter  from  the  various 
cjiuses  enumenitetl  above,  unilatend  hydronephrosis  occurs;  if  due 
to  urethral  stricture,  [irostatic  diseases  or  a  tumor  of  the  bladder 
involving  lx>th  ureteral  orifices,  the  hydronephrosis  is  bilateral. 

Symptoms. — In  the  rarly  stages  the  symptoms  are  those  of  the 
obstructing  lesion  ;  later,  there  may  be  pain  and  a  sense  of  weight 
in  the  hnnbar  region,  and  the  gradual  deveh>pment  of  a  renal 
tumor  which  may  grow  to  an  enormous  size,  filling  half  the  aWom- 
intil  cavity.  Suddi'u  cessation  of  all  symptums,  with  rapid  di.sap- 
IMSirance  of  the  timior  and  marked  pnlyuria,  may  take  place 
{^iiitrnniftenf  hi/drojiepfinmn)  when  the  cause  of  the  obstruction  is 
of  such  a  nature  that  it  may  be  relieved  by  the  growth  of  the 
renal  tumor,  as  the  twisting  or  kinking  of  a  ureter  in  cases  of 
mtjvalde  kidney. 

Treatment. — If  |W)Ssible,  remove  the  cause  of  the  obstruction. 
If  tlue  to  movable  kidney,  this  should  be  firmly  anchored ;  if  due 
to  an  easily  liM'atetl  obstruction  in  the  ureter,  this  should  be  exposed 
by  a  lumbnr  incision,  and  if  possible  reuKHlietK  If  the  pant  of 
olvHtruetion  cannot  W  awurately  locatetl,  ex|>ose  the  kidney,  incise, 
evacuate  the  tluid,  and  exjdore  the  ureter  with  a  l>ougie  from  the 
jH'lvi*  to  the  hladdrr.  If  the  obstruction  cannot  be  relieved,  or 
if  the  kidney  is  atropliitnl,  porfiirm  nephrecttimy. 

Wounds  of  the  Ureter. 

^\'oundi*  of  the  ureter  may  ocvur  from  gunshot  or  stab  wounds 
of  the  aUlomen  or  l(»in,  from  fractures  of  the  pelvis,  or  from 
ai\«ident;*  during  .-^ui^ical  o|R'rations. 
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Treatment. — Longitudinal  wounds  may  be  sutured,  or,  if  extra- 
peritoneal, will  heal  spontaneously  if  proper  drainage  is  secured. 
Complete  division  of  the  ureter  is  repaired  best  by  Van  Hook's 
method  of  lateral  anastomosis.  If  the  wound  is  too  near  the 
bladder  to  permit  of  this  method,  the  distal  portion  should  be 
securely  ligated  with  silk  and  the  proximal  end  implanted  into 
the  bladder. 

If  these  procedures  are  impossible,  implantation  of  the  ureter 
into  the  bowel  has  been  suggested,  but  is  more  dangerous  than 
nephrectomy. 

Tumors  of  the  Ureter. 

Primary'  new  growths  of  the  ureter  are  rare.  Cysts,  papillo- 
mata,  epitheliomata,  and  sarcomata  have  been  observed.  Sec- 
ondary involvement  of  the  ureter  by  extension  from  other  organs 
is  more  common. 

The  symptoms  are  pain,  haematuria,  nephrectasis,  and  the  pres- 
ence of  a  tumor  in  the  region  of  the  ureter. 

The  prognosis  will  depend  on  the  character  of  the  growth  and 
the  extent  of  ureter  involved. 

The  treatment  should  consist  in  removal  of  the  diseased  portion 
of  the  ureter,  and,  if  possible,  anastomosis  of  the  divided  ends. 

OPERATIONS  ON  THE  EIDNET  AND  URETER. 

Before  deciding  upon  any  serious  kidney  operation  it  is  im- 
portant to  determine,  if  possible,  the  functional  competence  of 
the  opiwsite  kidney.  This,  for  obvious  reasons,  is  particularly 
tnie  in  a  contemplated  nephrectomy ;  but  it  is  also  desirable  to 
determine  this  point  in  other  o))erations  which,  while  they  do  not 
remove  the  diseased  organ,  may  at  least  seriously  interfere  with 
its  functional  activity  for  a  limited  period  of  time.  The  methods 
of  determining  this  are  the  following : 

1.  S!€})arafion  of  the  T^rin^K — Obtain  the  urine  from  each  kidney 
by  means  of  ureteral  catheterization  or  the  use  of  the  Harris  segre- 
gator,  and  subject  each  specimen  to  a  careful  chemical  and  micro- 
scopic examination. 

2.  (yi/()j<f'0]jif. — DcttTniinc  the  freezing-jKiint  of  the  bhiod- 
scrum,  which  is  normally  ().:](> °  C.  A  lowering  of  this  j>oint 
indi«ites  greater  concentration  of  the  blood,  and  a  consequent 
im]Kiire<l  functional  activity  of  the  kidney.  A  single  healthy  kid- 
ney will  serve  to  maintain  the  freezing-point  of  the  blood-serum 
at  the  normal  point. 

3.  The  Phloridzin  TeM. — Inject  ^  grain  of  phloridzin  beneath 
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the  skill  of  the  patient,  after  complete  evacuation  of  tlie  bladder 
l»y  wittietir.  Obtain  a  specimen  of  the  urine  one-half  hour  after 
the  iijjwtion,  and  another  in  one  hour.  If  the  kidneys  are 
hiulthy,  the  first  speeimen  of  urine  will  contain  from  0.4  to  0.5 
[HT  cent,  of  *sugar,  the  seooud  slightly  less,  the  average  being 
ulnnit  0,00  }xr  tMjnt,  kes  than  the  first.  In  discos*  of  the  kid- 
ney the  j)eroentjige  of  ejccrett^  fiugar  is  dix'idedly  les^,  generally 
abiHit  one-hnlf  the  normal  amount,  and  there  is  lesii  difler- 
enee  between  the  tirst  and  second  s|iecimens.  Watjson,  who  lias 
rwvntly  investigjited  the  subject,  states  that  in  11  out  of  70 
oascM  the  tiiidings^  were  not  rt-Hable  a,s  furnishing  indications  for 
njH'nitinn. 

4.  Tlw  Miilti/lem-Uue  7W.— Inject  lo  minims  of  a  h  per  cent, 
wterile  solution  of  methylene-blue  Ijcnciith  the  i^kin.  If  the  kid- 
neys are  healthy,  the  blue  sh(»nld  ajipear  in  the  urine  in  one  hour 
nrter  the  injiftiou  ;  it  sliould  inert^ase  griidnally  in  amount  for 
ftve  or  MX  ln>ur8,  and  then  slowly  disappear.  If  the  l>hie  fails 
lo  |»!»i*f»  through  the  kidneys,  or  is  markedly  delayed,  renal  iu.suf- 
fleienoy  exiMt^. 

In  the  la-^t  two  tnethods  separation  of  the  urine  is  necessarj"  to 
tlelermine  which  kidney  is  at  lault. 

'\\h\  much  ivHanet*  sh<>uld  not  be  placed  on  any  of  these 
ntetlHKU  in  determining  the  advisability  of  ojjeration  on  a  septic 
kidney,  a*  im|vninnent  i*(  function  in  the  presumably  sound  kid- 
ney uia>  U^  lemjM'i-ary  in  character,  thie  U*  the  toxjenitia  iudutx^l 
bv  the  «»*''|Vii'»»  aiul    may    ni[tidly  disiipjiear  after  removal   of  the 

Exposure  of  the  Kidney. 
*riu'  kidney  vvui  U^  evp^Mnl  l»y  sevend  iiieisitms. 

The  JS»t§riw  Vertical  Incision  (KdeUniils). — The  patient 
should  iw-  pUw^l  pixkue  on  tlie  table,  with  a  cyliudric  inilatwl 
rubUr  Ika)*  nndev  the  aUUunen  (Fig.  139).  Tlie  incision  should 
Ih'  along  iht^  evtevnal  Uaxler  of  the  eitn^tor  spitue  nuiscle,  dividing 
-•kin,  i«U|H'rfieial  fUMHa,  latij*sinms  dnrsi,  and  lumbar  aptmeurosis. 
The  ivti>kiH'riton«Md  mivhh*  »■*  t>{M'niKl  and  the  kidney  exposeil  by 
ti^U'ing  apart  the  in^riivnal  fat,  which  will  be  foimd  in  two  layers 
sejmnilnl  by  ihe  lliin  perinephric  fascia.  The  last  dorsal  and  itio- 
hy|Miga'»triv  uaM'V*'^  will  U'  *'\|H>.'*4'il.  The  kidney  can  genemlly  be 
bnni^dit  out  OiiHkUcli  ihi^  incision  and  thitroughly  e.\anune<L 

The  ObliqUO  LumblU*  Incision. — The  patient  should  lie  j>laeed 
in  Sims'  poHifinu,  with  a  lai^c  pad  under  the  liejdthy  loin.  Tlie 
incision  shiMiId  biggin  ovrr  the  junction  of  the  sacrolumbalis  mus- 
cle witli  the  last  rib,  and  extend  obli<piely  Ut  or  near  the  anterior 
spine  of  tlic  ilinm.     The  skin  and  fat  are  divided,  the  latissimua 
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dorsi  and  external  oblique  separated  or  c]ivi<le(l,  the  lumbar  apo- 
neuri»r-i.<  incised,  and  the  jterirenal  fat  exposed.  If  more  room  h 
uee<le<I,  the  incision  may  be  exteii«le«i  from  l>eh»w  furwaixl  ami 
upwartl  toward  the  unibilicui  (Konig),  or  downw-ard  parallel  to 
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Edebohls'  kidney  air^uahion.  with  patient  In  posttion  for  operation. 

Poupart'?;  Haiament,  separating  the  fibres^  of  the  extemni  oblique 
and  dividinu:  those  of  the  internal  ami  transversal i:?.  By  tlitn? 
inci.'iions  the  entire  retroperitoiu^l  space  can  be  expos<d  from  the 
under  surtat'e  of  the  liver  to  the  fjelvi^.  Thi*  former  methotl  is 
useful  in  large  tumors  of  the  kidney  ;  the  latter,  in  openitions 
upon  the  ureter. 

Nephrolithotoiny. 

Nephrolithotomy  is  an  in*'ision  into  the  kidney  for  the  removal 
of  a  calculus.  The  kidney  may  be  exp<i?e<l  by  either  of  the  above- 
mentioned  incisions,  the  organ  and  pelvis  palpated  for  evidences 
of  stone,  or  nee<lle<l,  preferably  with  a  blunt-piinted  steel  knit- 
ting-nee*lle.  If  a  cjilculu?;  is  detecte*!,  an  ineision  should  \yc  made 
upon  it  either  throiiirh  the  convex  iMirder  or  directly  through  the 
pelvb.  After  removal  of  the  stone  the  pehis  should  Ix*  thftroughly 
explored  with  the  finger  an<l  the  pat*'ncy  of  the  ureter  estiiltlished 
by  the  jKissage  of  a  Ijotigie.  If  no  stone  is  <lct<L'<"te<l  liy  ixilpation 
or  needling,  the  jielvis  sboidd  be  opened  through  the  cortex  and  its 
cavity  explored. 

Nephrotomy. 

Xeplirotomy  is  an  incision  into  the  kidney  for  the  evacuation  of 

I  an  al>scess  or  the  relief  of  nephrectasis.      In  o|K^ning  the  pelvis  of 

the  kidney  through  its  convex  border  it  is  desirable  to  make  the 
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incision  half  au  itich  ptfsterior  to  the  mtHiian  line  of  the  organ,  as 
it  hii*;  het'i*  .sh4t\v-ii  that  the  reniil  tissue  in  this  plane  is  less  vascu- 
liir  than  in  other  portions. 


Nephrectomy. 

Xephreetoniy  may  be  aceoiiiplisbe*]  throu|rh  a  hiuihar  incision, 
or  Ity  means  of  the  tran>iienttni«xi  n>ote.  The  fonner  metlnKl  is 
generally  to  lie  prc'feiTetl.  Tiie  kidney  ir^  exjM>!^i:Hl  Ix't^t  hy  the 
ohliqiie  Inmliar  or  Konig  ineision,  the  jx'diele  if>olattMl,  tlie  vessels 
ligated  st^parately  or  in  two  nia^sses  hy  mean!*  of  stnfing  cliromicized 
catgut,  and  divide<i.  The  ureter  is  ligjitetl  se|>aratt'ly,  and  after 
division  tonelicHl  with  pure  earlH>lie  aeid  or  the  actual  rantcry.  In 
tuberculous  or  septic  disease  of  the  ureter  it  should  be  freely 
exposed  and  as  much  removed  as  possible.  Tlie  wound  should  l»e 
closed  by  layer  suture  with  drainage.  If  the  alnf(mitnaf  routr  is  to 
he  employed,  a  long  vertical  incision  is  made  near  the  outer  Ixr- 
der  uf  the  rectus  muscle  separating  its  fibres.  After  opening  the 
|»eritoneal  rav ity  the  parietal  peritoneum  is  divideil  along  the  outer 
[jonler  of  the  colon,  and  the  gut  pushed  well  towunJ  tiie  me<lian 
line,  ex(K>sing  the  kidney  aw]  its  intlicle.  After  abdominal  neph- 
rectomy drainage  sliould  be  establishe<l  through  an  incision  in  the 
loin. 

Nephropexy. 

Nephropexy  is  practised  for  the  purpose  of  anchoring  a  movable 
kidney.  Tin's  is  accomplished  Ijest  by  means  of  the  metliod  of 
Edebohls  through  tlie  posterior  vertical  iucisiou.     After  the  organ 

Fig.  140. 
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Pbowinar  two  of  the  fmir  misivi'tisinn  suttiri's  paASQil  thniUK'h  reflected  acd  nUAched 
Itycrs  of  capsule  jiroper,  without  penutratinn  of  kidrn'y-snl^atjince.  The  two  companlou 
•utures,  paai'vd  un  tht;  opposite  face  of  the  kidney,  Hft'  notKliown. 

is  exposed,   its  fatty  capsule  should  be  dissected  away  and  the 
fibrous  capsule  stripped  backward  from  an  incision  along  the  con- 


The  kidney  h  <  -'placed  and  the  ends  of  the  snspcnslnn  snturea  have  been 

broofht  throuKh  the  ntKjorufnal  wall,  emerging  on  the  outer  surfiice  of  the  latUvltnua 
dionlT  The  fibres  of  the  muscle  have  been  separated  from  each  other,  not  cut,  in  maUng 
Ibe  tnci&ion. 

Fig.  142. 


8ust»ensfon  future*  and  tiitnres  cIo«lng  deep  parte  of  wound  tied. 

vexity.  The  quadratus  lumboniin  fibres  are  exposed  by  a  division 
of  Jt8  sheath.  Four  cbromioize*!  catjrut  .<uturfs  are  thon  pa'-Ksed 
loogitudioally  through  the  foide*!  aipsiilo,  two  iu  ea<h  side,  Bitth 
ends  of  each  suture  are  next  passeil  outward  llirough  the  muscle 
ao 
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and  dividttl  lumbar  aponeurD.si.K,  thtwio  from  the  posterior  portion 
tif  the  remd  capsule  emerging  tliruii^li  the  posterior  lip  of  the 
incision,  those  from  the  anterior  laver  thruugh  the  anterior  lip. 
On  drawing  these  four  sutures  tight,  the  denuded  convex  border 
of  the  kidney  is  bnnight  in  contact  with  the  edges  nf  the  wound 
and  tlic  exposed  Jihres  of  the  cjuadnitns  muscle.  The  mu-eular 
and  aponeunitic  layer  is  next  closed  l»y  interrupted  sutures,  after 
wlitrh  the  fixation  sutures  are  tieiJ  parallel  with  tite  wouml.  The 
skin  should  then  be  sutured  with  silk  or  silk-worm  gut.  The 
}>atient  should  be  kept  in  \m{   three  weeks  (Ffgs.  140,  141,  142). 

Ureterotomy  and  Ureterectomy. 

Uretpn>tomy  is  iudieatal  fi>r  the  retmtvid  of  a  calculus;  ureter- 
ectomy, for  tuberculosis  or  ne«'  gi*o\\th.  Tlie  ureter  in  its  upjver 
portion  may  Iw  ex|MKsetl  by  the  obliijue  lunilMir  incision.  The  pel- 
vic [jortinn  of  the  lu'eter  mav  \nt  ex]Mtse<l  by  an  extension  downward 
of  the  oblitpu'  lumbar  incision  tu  i\\v  iliac  region,  and  retnieting^ 
the  ^KTitoneiun  from  the  ilio]>s4xts  muscle  and  the  side  wall  <>f  the 
|»elvis  (Isr.ielj»  by  llie  s^teral  route  (Morris>,  or  in  the  male  by  the 
|>erineal  n>ute  (Feu wick).  In  the  female  the  lower  end  of  the 
ureter  may  l)e  reached  by  tlie  extr:i]>eritoneal  route  or  hy  vaginal 
incision,  in  uretemi  ciileulus  it  i>  desirable,  if  p<issible,  to  push 
the  stone  ujnvanl  and  remove  it  through  a  longitudinal  ineir^ion  in 
the  healthy  ureteml  wall.  Such  a  w<)un<l  in  the  ureter  may  Ik^ 
united  with  fine  silk  or  citgut  sutures.  In  the  |)elvic  poitinn  the 
line  of  sntuR^  should  lie  reiuforcrd  t)y  covering  it  with  peritoneum 
or  a  piece  of  omentum.  In  the  lumljar  regiou  the  un-tcnil  wound 
may  be  letl  unsutnrcil  if  adecpiate  dnu'nage  is  providixL 

For  the  removjd  of  the  entire  ureter  in  the  female,  Kelly  advises 
ihe  combined  lumbar  and  vaginal  metluKl. 

Uretero-ureterostomy. 

tJreteTO-uretero.stoniy  is  an  operation  for  divided  ureter.  Ligate 
the  lower  Begment  of  the  ureter  with  strong  silk,  make  a  longitudinal 
incision  intti  the  tube  just  beyond  the  ligature,  and  draw  the  upper 
segment  through  tliis  opening  by  means  of  a  lof>p  of  catgut  passt^l 
through  the  tip  of  the  upper  end,  then  inward  thrnugh  the  incision 
and  outwanl  through  the  healthy  ureteral  walls  beyond  the  incision. 
This  is  tietl,  and  one  or  two  other  sutures  inscrte<l  about  the  Inie  of 
junction,  or  the  union  protectcil  by  means  of  a  fold  of  peritoneum 
(Van  Hook)  (Fig.  14^1).  If  there  is  considerable  \iM^>i'  of  uretend 
tissue  and  the  ends  cannot  be  apprnximatKb  the  kidney  may  he 
liKJsenetl  from  its  attiichments  and  brought  downward  in  the  loiu 
until  the  cuds  meet  (Bov^'c). 
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mJUBIES  AND  DISEASES  OF  THE  BLADDER. 

Contusion. 

Contusion*  of  the  blatldor  may  occur  from  any  injur\"  wliich 
resiiltri  in  a  contusion  of  the  k>Aver  alKlomen  or  fracture  of  the  pel- 
vic. It  may  occur  also  as  a  result  of  the  careless  use  of  sound?, 
catheters,  or  other  instruments.  The  symptoms  of  a  contiiFinn  of 
the  bladder  may  lie  hfematuria  ami  temporary'  vesical  irritability. 
As  a  rule,  do  treatment  is  ref|uire(l  other  than  rest. 

Penetrating  Wounds. 

Penetmtiug  wounds  of  the  bladder  may  result  from  gunshot  or 
stab  injuries  thmugli  the  lower  porti<in  »vf  the  al»dominal  wall» 
from  w<tunds  through  the  tissues  of  the  perineum,  from  the  unskil- 
ful use  of  urethral  or  ttladder  instruments,  or  from  accidental  in- 
cisions during  the  |ierformance  of  surgienl  o]>enitions  on  neighlior- 
ing  stnietures.  As  the  s}Tnptoms  and  treatment  of  these  rare 
injuries  are  similar  to  those  of  the  more  commonly  obsen'ed  rupt- 
ures of  the  bladder,  they  will  be  considered  in  connection  with  the 
latter  in  the  following  section. 

Rupture  of  the  Bladder. 

This  injury  may  result  from  a  blow  on  the  lower  abdomen  when 
the  bLidder  is  full,  from  fracture  of  the  pelvis,  with  or  without 
j>enetration  nf  a  spicula  of  the  broken  bone,  or  fn^m  simple  over- 
disteution  from  some  pathologic  condition  ]>rotlncitig  wimplete 
obstructinn  of  the  urethral  canal,  especially  if  there  is  present  in 
the  bladder-wall  malignant  ulceration  or  a  thin-walleil  sjiccular 
diverticulum.  Ruptures  of  the  bladder  are  diviiled  into  two 
general  classes,  the  iidraperiioneal  and  the  extrapcriifmt'al  ritj/fnreft. 
In  the  former  the  rent  occurs  through  the  posterior  or  postero- 
latend  wall,  and  the  extnivasated  urine  passt's  into  tlie  peritoneal 
cavity  ;  in  the  latter  the  injury  occurs  in  the  extniperitoneal  por- 
tion of  the  viscus  and  the  extra  vacated  urine  collects  in  the  pre- 
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vesical  sfmce.  Occasionally  nipture^s  of  the  bladder  involve  Ixitli 
the  intraperitoneal  and  extraperitoneal  pirtion^  of  the  vesical  Avail. 
Intraperitoneal  rnpttire?i  are  the  jjraver  injuries  on  accNiunt  of  the 
proljable  infection  of  the  |KTitone:d  cavity.  In  rupturei?  aeeian- 
panitMJ  by  fractures  uf  tlie  jx^lvls  there  i;*,  in  addition,  fnipiently  a 
rupture  of  the  iliac  vessels,  with  seven.'  lieniorrhagc  and  the  for- 
mation of  large  retroperitoneal  htematomata. 

Symptoms. — If  the  rupture  is  an  extensive  one,  there  arc  8ymp- 
toms  of  severe  sIkh^U  ;  pallor,  wcakne.^-^,  rapid,  feeble  pulse,  cold 
extremities,  nausea,  vomiting,  ^idilim-ss,  an*!  colil  |K'rspirati»tn. 
In  addition  there  are  severe  pain  in  the  lower  alxlnmeu  and  an 
urgent  desire  to  pass  urine.  Efforts  to  empty  the  bladder  result 
only  in  the  passage  of  a  few  dr«>ps  of  bhM»«]y  fliiid  wliiih  does  not 
materially  relieve  the  tenesmus,  and  the  intr(>ductii>n  of  a  catheler 
demonstrates  an  empty  bladder.  If  the  nijiturc  is  intr-a|>eritoneal, 
free  fluid  may  «K^casionally  be  detetHe<l  in  the  fR-rituucal  cavity  ;  if 
extra [>eritoin:^l,  tlie  extra vasated  urine  colI«vts  in  tlie  >paee  of 
Retziu*,  and  ajipears  as  an  indurattnl  swellinor  which  may  some- 
times be  appnriattNl  by  recLil  :is  well  as  abtlominal  palpatiou. 

The  introduction  of  a  given  (plant tty  of  Ixric  acid  solution 
through  a  catheter  into  the  l)lailder  and  n<Jting  the  amount  re- 
turned, will  oflen  serve  as  a  valuable  indi«.^iti<>n  both  itf  the  pres- 
ence of  rupture  and,  to  a  certain  extent,  of  the  size  nf  the  rent. 
In  untreated  csises  deatli  siK'cdily  results  from  j)erit«>nitis,  unemiti, 
or  extensive  (^uppuratiou  and  sepsis. 

Treatment. — In  the  jtresence  of  symptoms  suggesting  a  rupture 
of  the  bhuhlcr,  the  first  indicati«>ns  are  to  ascertain  if  the  injury 
involves  tlie  |M'ritoneal  p)rtion  of  the  org:in  ;  ami  if  n«>t,  to  locate 
accurately  the  extravasation  and  htcnwtoma.  These  are  best  n^et 
by  a  rae<lian  exploratory  la|>arutomy.  The  incision  should  be 
made  l^etween  tin*  umbilicus  and  pubes,  and  wlien  the  peritoneal 
cavity  is  opened  the  presence  or  absence  of  blrxKl  or  extra  vasated 
urine  U  denifuistntcil.  If  the  rupture  is  intrn|MTit»in«il,  the  in- 
cision should  be  enlarge*!,  the  rent  in  the  bladder-wall  united  with 
tii'o  n)ws  of  sutures,  the  first  of  catgut  uniting  the  muscular  coat, 
the  second  of  silk  infohling  the  peritoneum  with  Lemhert  or  ITal- 
steil  stitches.  The  entire  cavity  of  the  |»eritt»ncum  shtmld  then  l>e 
flushed  with  sterile  s:dt  solution  by  tncjuis  of  a  t 'hamlHrlain  tube, 
and  the  abdominal  wound  ch>sed  with  a  snwll  cigaRtte  drain. 

If  the  rupture  is  found  to  lx»  extni[»eritonwd.  the  alMlominal 
wound  should  he  tightly  close<I  and  an  incision  made  over  the  pre- 
vesical space.  This  should  Im*  fr<«ely  exf>«»st'<l,  if  ncc<'ssar\-,  l»y  a 
transvers*^  |xirtlal  division  i)f  the  attachment  of  the  r«^tus  nmscles. 
The  tear  in  the  bladder-wall  should  l»e  unitnl  by  two  t»r  three 
layers  of  sutures,  the  most  external  of  which  should  be  of  silk  ; 
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the  cxtravasatetl  urine  and  blood  should  be  thoroughly  removed, 
any   bletMlin^^   jMiiiits   seciirc'd  by  ligature  or  gau^e  packing,  and 

perineal  dniiiiagt?  e^tiibli^hed. 

Ir  fretiueiitly  bapijeiis  tliat  rupture  Is  prcKluced  by  the  penetra- 
tiou  of  a  fr.iotunxl  fiiig-niftit  nf  the  liurizoutal  nimus  nf  the  |iul>es, 
and  the  ix-siiiltiug  woiwid  i^  lur^r,.^  mggi.'d,  severely  ctnitus<?(l,  and 
situati'tl  l(t\v  dc»\vii,  ju!^t  above  the  proi*tate.  Under  these  conditions 
aei'urate  sutuiv  i.s  difficult  if  uot  imp>!^iblc,  an<l  it  is  better  to 
unite  the  wound  pirtly  ami  establisli  siiprjpidtie  drainage.  Cien- 
erniis  dndnage  nf  the  preve>ical  i^paee  >h*»uld  in  all  eaj«e.s  of  extra- 
perit«)ueid  niptufi'  lie  enipluyetl,  as  injlrtion  is  almust  uhvays 
present,  ami  not  iutVctjueutly  eoiisiderable  sloughing  of  the  bhidder- 
wall  occurs,  Iruving  a  lai^e  ivnt  which  heals  very  sluwly. 

It  oirasioiially  hajtpciis  U\  fractures  of  the  jiclvis  that  the  tri- 
angular ligaments  are  extensively  torn.  This  will  often  give  rise, 
througb  cicatricial  c<»ntrar't(MU,  to  obstinate  urethiid  olistrnction, 
which  develops  late,  after  perinesd  drainage  has  been  abandoned, 
and  not  infixfpicatly  prevent,s  closure  of  tlie  snprapubic  fistula. 
Thl**  complication  should  be  met  by  the  use  of  sounds,  and  if  uec- 
essjHT  by  extenial  urethrotomy. 

Long-con tinuiHl  [xTineid  drainage,  or  the  presence  of  an  exten- 
sive suprapubic  opening,  will  result  in  a  contraction  oi*  the  bladfler, 
which  may  Ijccnme  so  re<lucetl  in  size  as  to  hold  only  a  few  draichms 
of  flnid.  This  eonditinu  should  be  overcome  by  systeniatic  dnily 
stretching  of  the  bladder  by  the  intrfMluction  of  tluid  throngh  the 
urethra,  the  snprjiftubic  <>ji*'ning  being  closed  if  jKtssible  by  digital 
pressure.  The  proceihire  is  often  a  difficult  one,  but  is  most  im- 
portant for  the  future  comfort  of  the  patient. 

Foreign  Bodies  in  the  Bladder. 

The  introduction  of  foreign  bodies  through  the  urethra  is  of 
fairly  frerpient  occurrence,  esjiecially  in  females.  Hair-pins,  pencils, 
bits  of  wax  or  gum,  and  many  other  substances  have  l>ecii  fouuil 
by  siu*genns.  In  those  who  habitually  use  the  catheter  it  souil'- 
tinics  hapjicns  tliat  an  old  or  brittle  instrument  will  break  during 
its  intRMluctiitn  or  withdrawal,  letiving  one  or  more  inches  in  the 
bladder.  These  foreign  l>odies  give  rise  to  cystitis,  eventually 
bec<ime  encrustfil  with  phosphatic  saltji,  and  ctiuse  syoiptom* 
identical  with  those  of  vesi«d  calculus. 


GoEgenital  Malformations  of  the  Bladder. 

Exstrophy. — This  is  a  failure  of  union  of  the  two  lateral  halves 
of  the  auterica*  wall  of  the  bladder  and  the  overlying  soft  parts. 
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which  re!*ults  in  exposure  of  the  posterior  wall  of  the  bladder  with 
its  tiretenil  n|»eriiiig>»  just  above  the  pube:*.  The  malfomiatinn  is 
apt  to  be  asjiociatetl  with  a  failuiv  of  union  of  the  pubic  arch,  and 
a  condition  of  cimipiete  epi>|w<-liarJ  in  the  male  and  a  bifid  clitoris 
in  the  female  ^Fig.  144).  Iiv  tlie  milder  forms  itf  the  deformity 
the  gi.*nitals  niiiy  l>i*  nornud,  and  only  a  li.->ure  iu  the  anterior  wall 
of  the  bladder  may  l>e  piX'^^cut.  OceiU*ioiudly  the  ti:?sure  i?  limited 
to  the  abtlf>minal  walJ,  through  which  a  jM-rfcetly  cloiitHl  bladder 
may  protrude.  In  it?-  worst  form  the  inultormation  i?*  a  disiiresfiing 
one,   rarely   capable  of   correction.      The    urine    tlows  over  the 

Fia.  144. 


Exitronhy  of  the  bladder  combined  with  e^ispsdUa :  J?,  posterior  wm1\  of  the  bladder; 
l\  V,  orificvs  uf  the  urvttfra ;  //,  H.  inguinal  hernia  on  each  side.    (Tillmanns.) 

abdomen  and  thighs,  excoriating  the  skin  and  keeping  the  patient 
and  hi:?  clothing  <?«>iistantly  wet  an<l  offensive.  The  exposed  mucoua 
surface  become:*  iuiiame«l,  sensitive,  and  easily  bleeds. 

The  treatment  of  this  eonditi«jn  consists  in  three  methods :  firgf, 
cleanliness  antl  tlie  use  of  some  closely  fitting  rublxT  receptacle  to 
collect  the  urine  and  avoid  soiling  thr  clothing;  se<Nind,  an  attempt 
to  rejwiir  or  re<-onstmct  the  anterior  bladder-wall  by  plastic  opera- 
tion ;  ami  thinl,  to  implant  the  ureters  into  the  vagina  or  rectum, 
remove  the  mucous  membrane,  and  promote  cicatrization  by  skin- 
grafting.  In  «^se  of  simple  fissure,  closure  may  c)ftcn  be  accom- 
plished by  freshening  the  etlges  of  the  cleft  and  subsequent  layer 
guture  as  in  other  bladder  fistulte.  In  more  aggravatcfl  cases  exten-* 
sive  plastic  operati<jos  are  nec^-ssar}-  to  construct  an  anterior  wall 
to  the  bladder.     For  this  purp«jse  flaps  are  taken  from  the  abdom- 
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fatal  wall,  thighs,  prepuce,  or  scmtiim.  The  result*  are  rarely  sat- 
itfttcton'.  If  the  ureters  are  to  be  iniphmteti  into  the  rectum  or 
vik^ina,  u  ^uuill  area  of  the  l»ladder->vall  surrouudiug  the  ui*eteral 
cirilice  fthouJd  be  lefl  attached  to  the  freed  ureter,  in  order  to  pre- 
fl«r\*e  the  sphinoteric  action,  whicii  acts  as  a  barrier  to  an  axviid- 
iu^  int'ectiori. 

Other  congrenital  malformations  are :  douhh-  hhuMer,  bv  a 
VertktU  >(  |ttiini  or  tmu-^vcrrJe  cuusirictioii  ;  divcrticuta  of  the 
lUUiHiib*  membrane  aloue  or  with  the  muscular  wall  ;  and  a 
^MtAnf  itrttchnu  through  which  urine  may  be  discharged  at  the 
UtubUicu«t. 

Cystitis. 

Cjk'!<titis  U  inilaiumation  of  the  mucous  membrane  of  the  bladder. 
^fl^U  i*  an  extrctnely  cimmnui  utrcctiHu,  and  ii^  invariably  f>cea;^ioued 
^  IIh'  iutnuluctiMii  into  the  vi^-ciis.  of  [pathogenic  micro-organ i>m<, 
lW«^  <iuky  gain  eutmnce  by  au  exteosion  upwanl  of  an  inHam- 
lllMkH^*y  |W\iee*«s  fix»m  the  urethra^  or  doviiwaixl  from  the  kidney, 
(|i^- ||h<  imr^Hluction  of  urelliral  or  bladder  in^trtonents,  bv  the  rupt- 
mt^  \^*  *u  intW'ti>il  rocu>  into  the  bladder,  by  the  tran>nii?*>ii>n 
iKu^<i.'b  vlJMvisol   ti>>ue>  of  iKK'tcria,  or  by  the  WinkI-  or  lynipli- 

>\   the  luUivulous  form  of  the  disease,  the  following 

'o-  aiv,  in  the  onler  of  tluir   fRt|i;ieney,  Illo^t  com- 

'*•  tor    the  tlis»ordcr :  the    gfniocotrns,    the   nilon 

■xxHls    pvinrenes,    t^tajiliylococeus   pyogene^^,   and 

(1,  III*.     Certain  fiictors  act  as  pre<l imposing  cjiuses 

\  MTVe   to   j>revent   resolution   after  du-  inflam- 

wl.      Thew  are  :  the  presieiice  in    the  bladder  of 

'U   vvr    other    <bivig«  iMjdie?,  and   nb^tnietion   to  the 

•s\  i4*  ikk*  urine  by  prt^fitatic  or  urethral  ili>eai>e.     If 

viOk  i*  bii\tttHt   to  t  lie  mueou.>i  coat,  ihi."?  is*  thickened 

Inute  uhvrations  and  ln•nl(>r^llage^  may  iKrur, 

which    cjilouU   or   other   foreipi    bodie>  are 

kyMitU  and  |H'ri<'y otitis  iKt^isifinjdly  occur  as 

».  .it   ouiwanl    ihniugh    the    mutHni??   cf«at   of  a 

'  lU"  »*eptic  iulW'tion.     This  results  in  great  thick - 

-   and   contraction  of  the  organ,  often  to 

itm'i. 

iic^  cvsititis  there  ai'c  local5/ed  ]min  and  n  fre- 

■":-vi*        The  |vdtt   may   U*  constant,  a.s  a  dull 

•rt   over  the  piilx's  or  in  the  perineum  ; 

,tii>  ;irt  ft'  tnicturitii»n,  when   it   nidiatc!* 

s\i\i    with   grtsnlest  intensity  at  the  close 
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Vesical  tenesmus,  or  straining  to  eject  the  last  drop  and  a 
feeling  of  more  to  come,  after  the  bladder  has  l)een  emptied,  is 
characteristic  of  the  severer  types  of  the  affection ;  these  cases 
also  are  often  accompanied  by  fever  and  malaise;  the  patient 
becomes  exhausted  from  loss  of  sleep,  owing  to  the  frequent 
calls  to  urinate.  In  the  milder  forms  of  the  disease  there  may 
Ix?  only  a  slight  frequency  in  urination,  and  the  patient  may  be 
unaware  of  the  presence  of  disease  until  his  attention  is  called 
to  it  by  his  medical  adviser.  In  all  cases  of  cystitis  pus  is  pres- 
ent in  the  urine.  It  may  be  small  in  amount,  giving  rise  to 
only  a  slight  cloudiness,  or  it  may  be  present  in  such  quantities  as 
to  pro(lu<'e  a  thick,  creamy  precipitate  on  standing.  In  addition 
to  the  pus,  scjuamous  epithelium,  mucus,  and  blood  are  often 
found.  If  decomposition  has  taken  place,  the  urine  is  ammoni- 
ac:il,  neutral  or  alkaline  in  reaction,  and  contains  cr^'stals  of  the 
triple  phosphates.  In  the  chronic  forms  of  the  disease  the  pain 
and  constitutional  symptoms  are,  as  a  rule,  wanting.  Slight  fre- 
quency may  exist ;  the  urine  is  cloudy,  generally  ammoniacal,  and 
presents  a  se<liment  of  a  thick,  ropy  material  resembling  mucin. 

Diagnosis. — While  pain,  frequency  of  micturition,  vesical  tenes- 
mus, and  pyuria  constitute  the  characteristic  symptoms  of  cystitis, 
they  are  also  present  in  oth»r  conditions,  as  pyelitis,  posterior 
urethritis,  suppurative  prostatitis  when  the  abscess  communi- 
cates with  the  urethra,  and  in  seminal  vesiculitis.  In  pyelitis  the 
j)ain  and  fre<|uency  are  rarely  severe,  and  are  often  absent,  the 
amount  of  j)us  is  jrreater  than  in  cystitis,  the  urine  may  be 
acid,  is  jjenerally  albuminous,  and  bladder  epithelia  are  not  in 
excess.  In  jwsterior  urethritis  the  pain,  frequency,  and  tenes- 
mus are,  as  a  rule,  more  severe,  the  amount  of  pus  is  compara- 
tively small,  and  the  prostiitic  urethra  may  be  tender  to  rectal 
])alpatinu.  If  the  urine  is  passe<l  into  two  glasses,  the  first  urine 
contains  more  pus  than  the  >econd,  and  in  addition  numerous  shreds 
of  roll(xl-up  pus  or  mucus.  In  prostatitis  with  a  discharge  of 
pus  into  the  urethra  there  is  generally  a  history  of  severe  pain, 
tenesmus,  and  retention,  followed  by  sudden  relief  and  the  ap- 
pearance in  the  urine  of  a  large  quantity  of  pus.  The  enlarged 
an<l  tender  prostiite  can  also  \ye  felt  by  the  rectum  ;  bladder  ele- 
ments are  not  in  excess,  and  the  pain,  freijuency,  and  tenesmus, 
if  they  continue  at  all,  are  mild  in  character.  Seminal  vesiculitis 
rarely  <riv<s  rise  to  marke<l  j)vuria,  and  in  the  presence  of  acute 
symptoms  the  enlarjrtHl  ami  tender  vesiele  can  always  be  felt  by 
nntal  examination. 

Treatment. — In  the  acuter  forms  of  the  disease  rest  in  IkhI,  the 
injre-tion  of  a  larjre  amount  of  pun»  water,  the  internal  administra- 
tion  of  urotropin   in  doses  of  from  7   to  15  grains  two  or  three 
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times  a  day,  and  suppositories  of  opium  or  morphine,  constitute 
the  early  treatment.  If  the  symptoms  do  not  quickly  subside,  the 
bladder  should  be  washed  out  once  or  twice  each  day  with  a  satu- 
rated solution  of  borax  or  boric  acid,  followed  by  a  solution  of 
silver  nitrate  in  a  strength  of  1  :  8000  to  1  :  3000.  The  use  of 
potassium  permanganate,  protargol,  or  mercuric  chloride  is  also  to 
be  recommended,  but  they  are  inferior  to  the  silver  nitrate  in  the 
majority  of  cases.  These  solutions  should  be  introduced  through 
a  sterile  soft-rubber  catheter  [>assed  with  the  greatest  gentleness* 
and  under  the  strictest  aseptic  precautions.  In  addition  to  the 
above  treatment,  the  cause  of  the  cystitis,  if  still  present,  must  be 
sought  for  and  removed,  as  well  as  any  factor  which  prevents  or 
retards  recovery,  as  stricture,  stagnation  of  urine,  etc. 

As  chronic  cystitis  is  almost  always  dependent  upon  some  defi- 
nite cause,  as  stricture,  prostatic  hypertrophy,  pyelitis,  or  calculus, 
the  treatment  of  these  conditions  is  of  the  highest  importance,  and 
should  always  be  associated  with  the  local  measures  addressed  to 
the  bladder. 

Bacteriuria. 

Bacteriuria  is  a  name  given  to  a  condition  which  is  character- 
ized by  the  presence  in  the  urine  of  large  quantities  of  bacteria, 
which,  however,  have  little  or  no  tendency  to  create  an  inflamma- 
tion of  the  mucous  membrane  of  the  bladder.  The  micro-organ- 
isms apjxirently  grow  in  the  urine,  the  contamination  taking  place 
from  some  small  focus,  as  a  follicular  abscess  of  the  prostate,  the 
sinus  p(x;ularis,  or  one  of  the  ejaculator}-  ducts.  This  allows  a 
certain  amount  of  infected  material  to  be  constantly  discharged 
into  the  prostatic  urethra  and  bladder.  The  micro-organisms  mul- 
tiply rai)idly,  develop  toxins  which  may  become  absorbed,  and 
give  rise  to  more  or  less  local  discomfort,  mental  depression,  and 
general  ill-health.  The  urine  is  cloudy  and  often  foul-smelling. 
On  microscopic  examination  ven-  few  pus-cells  are  found,  but 
large  quantities  of  bacteria  are  jiresent. 

The  sjnnptoms  are  rjitlier  indefinite ;  occasionally  there  is  fre- 
quency in  urination,  with  more  or  less  pain.  More  often  local 
symptoms  are  absent,  and  only  a  general  leeling  of  ill-health  or 
neunisthenia  may  be  pres<»nt. 

The  treatment  should  consist  in  finding  the  original  focus  and 
removing  it.  Washing  out  the  bladder  is  of  no  value.  If  the 
focus  is  located  in  the  prostatic  urethra,  deep  injections  of  silver 
nitmte  and  massage  may  Ik*  of  benefit.  If  the  focus  cannot  be 
found,  the  systematic  internal  use  of  urotropin  will  often  bring 
about  a  cure. 
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Tnbercolosis  of  the  Bladder. 

Tuberculosis  of  the  bladder  b  exceedingly  rare  a.s  a  primary 
condition,  but  very  ctminion  as  a  secondary'  involvement  from 
tul>ereulo?ii?.  v>^  the  kidtiey  or  of  the  seminal  vehicle  and  prostate. 
The  dirit-ase,  as  a  rule,  i>  located  in  the  vicinity  of  the  tri^me  ;  if 
peoondarv  to  involvement  of  one  kidney,  the  region  eurrounding 
the  orifice  of  its  ureter  is  first  involved.  The  disea*e  first  a|ij)earsi 
in  the  form  of  miliar}-  ttiljercles^  which  aMde<ce  and  fonn  r^mall 
ulcers  with  infiltrated  cliee^^y  borders.  The?ie  may  extend  and 
form  Uirgcr  ulcenittxl  areas,  fn>ni  which  jjiirwk  of  necrotic  tisi^ue 
may  be  catst  off  and  appear  in  the  urine. 

Symptoms. — Tuberculosis  of  the  bladder  may  remain  latent  f<ir 
a  long  jx'riixi,  and  only  give  rise  to  symptoms!  on  the  <K*currcnce 
of  a  (iectmdary  infection  or  source  of  irritation.  Thus  the  tKcur- 
renee  of  an  acute  gonorrhnea  or  the  pa.<sage  of  an  unclean  sound 
or  catheter  may  give  rise  to  a  cystitis  which  may  awaken  a  latent 
tuberculosis  and  render  the  diagnosis  exceedingly  obscure.  The 
symptoms  are  those  of  a  sh»wly  developing  cystitis  ;  freijUency  in 
urination,  p:»iu  at  tlie  close  of  the  act,  slight  tenesmus,  and  the 
presence  of  pus  ami  blootl  in  the  urine.  These  symptoms  pro- 
gressively increase  in  severity,  .4owly  at  first,  but  nutre  rapidly 
towanl  the  end.  There  is,  as  a  nde,  a  gradual  <ieteri<>rati<m  ^f  the 
general  health,  with  afternoon  fever,  <x!casiona!  sweats,  ami  l(»>s 
of  weight  ami  strength.  As  the  ilisease  progresses  the  bladder 
symptoms  Ijecome  more  marked,  the  p;un  is  c^justant,  and  the  calls 
to  urinate  b«x.«nie  more  frequent  until  the  urine  is  almost  c*»niinu- 
ously  ex|X;lle«I  by  frequent  spasmodic  efforts,  each  of  which  is 
aooompanietl  by  excniciatiug  |»iun  and  tent^smus.  An  absolute 
diagnosis  of  tulxTculosis  can  only  be  made  by  the  demonstration 
of  tubercle  bacilli  in  the  urinary  sediment,  either  by  the  micn)- 
so^pe  or  as  a  result  of  animal  inoculation.  The  cystoscojK?  will 
often  show  characteristic  uicerations  or  areas  of  infiltration  about 
the  ureter  openings  and  trigitne. 

Treatment. — As  a  rule,  all  local  measures  serve  only  to  exag- 
gerate the  symptoms  ami  wuise  the  dis^-ase  to  advance  with  greater 
rapidity.  In  the  early  stages  an  out-i>t"^loor  life  among  the  pines 
in  a  high  altitutle  or  a  long  sea-voyage  will  often  pnMhux-  a  rapid 
and  market!  improvement  in  all  the  symptoms.  Not  intmjuently 
8uch  patients  may  live  for  years  under  these  conditions  in  com- 
{larative  comfort  ;  hut  as  soon  as  city  life  is  n^sumtni  the  symp- 
toms reappear  and  the  disease  pr*>gresses.  Grcneral  t*»nic  measures, 
4Sre08Qte,  o«xl-liver  oil,  iron,  and  arsenic  an*  indicated.  If  the  (lain 
beccHiies  unljearable,  permanent  suprapubic  drainage  is  to  W  recom- 
mended.    Early  suprapubic  cystotomy  with  direct  appIi<xition  of 
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stmi^  antiseptic  agents  to  tbe  local  lesions  has  been  frequently 

rtx-omnietuletl,  but  the  results  of  tids  nict!nKl  of  treatment  are 
di,xii|)|Niintiii^.  Tbe  internal  use  of  urotropin  may  be  of  benefit 
in  early  cases. 

Calculus, 

,  Stone  in  the  bladder  is  a  fairly  roramon  disease  in  eertain 
regions.  It  seems  to  be  more  frequently  nl>served  in  tbe  tropica, 
possibly  on  aecouut  of  the  Mbuiulant  |K*rspinition  and  consequent 
conceufnitiou  of  the  urine,  als<t  in  liniestone  di^triets,  on  areount 
of  the  greater  qmintrty  ol'  miiieitil  .sdts  ingestt^t  in  tin-  drinkin*:- 
water.  It  oeeurs  with  greater  f'requenev  in  ehildhooti  ami  okl  ajje 
tiiau  in  middle  life.  It  is  commoner  in  men  than  in  women.  In 
an  a>eptic  eondition  of  tbe  urinary  jKissapes  cideuli  nirely  form 
in  the  bladder,  but  are  carried  tiuwnward  from  the  kidney,  lixl^ 
in  tbe  bladiler,  and  gradually  inerea.se  in  size.  If  eystitis  is  pres- 
ent, however,  c:deuli  may  develop  in  the  bladder.  Tbe  meth<xls 
of  urinary  ealeulus-fonnaiion  have  been  descril)etl  in  the  pi"eoeding 
eliapter,  and  will  not  W  reiniite*!  here. 

Varieties. — Vesical  ealeuli  may  be  composttl  wholly  of  unv  acifl^ 
in  which  case  they  are  n)und  or  oval,  of  a  dark-brown  ctjlor,  and 
with  com  para  ti\'e]y  smo^Jth  surface ;  or  of  ammmtium  urntt\  when,  its 
a  rule,  they  are  lighter  in  color  ;  i>r  of  valrium  oxaftttr,  the  mirJlicm* 
cideulus,  an  excetxlingly  hard,  durk-hrown  or  black  sttuie,  wit  It  a 
rough,  irregidar,  nodular  surface  ;  or  of  the  phoitphftfett  (a  mixture 
of  pln>sphatc  of  lime  and  the  triple  phosphates),  these  are  white 
and  friable,  and  form  in  the  deconqwsed  urine  of  cystitis.  It 
frequently  bapi^ns  that  a  eidculus  has  a  nucleus  of  uric  acid  or 
ox{date  of  timt^  while  the  outer  lavei-s  arc  pli(tsphatic.  This 
cliauge  in  the  development  of  a  calculus  p'uendly  indicates  the 
occurrence  of  a  bladder  infection.  Cifffii'r  and  .irinfhiiit  calculi 
are  nire. 

Symptoms. — The  amount  of  disturbance  jimdueeil  Ity  the  pre>- 
euee  of  a  calculus  in  the  bladder  varies  according  to  the  kind  of 
«d cuius  and  the  tolenince  of  the  mucous  membratie.  Thus,  a 
rough  h«ivy  stone  will,  as  a  nilc,  prfMluce  more  irritation  than  a 
smooth  light  one,  and  a  damaged  bladder  will  rejict  more  promptly 
and  violently  than  a  lieaifhy  orjptn.  Children,  as  a  rule.  e.v]»ericncc 
relatively  more  discomfort  from  stone  than  ohier  [W'npie,  and 
active  indivitluals  more  than  those  who  live  a  sedentary  lilc. 
Although  cystitis  is  genendly  prt'sent  in  patients  sutfering  with 
calculus,  it  is  almost  always  the  result  of  infc«-tton  fmm  without 
if  the  ealeulus  originally  develops]  in  a  sterile  bladder.  It 
usually  follows  the  passage  of  sonic  instrument  for  purjMises  t»f 
diagnosis  or  treatment,  and  when  it  occurs  it  increases  to  a  marked 


jyjURIES  AND  DISEASES  OF  THE  BLADDER. 


413 


extent  tbe  vesiwil  irritability  and  other  ptiinful  symptoms.  In 
chiMreD  the  i«ymptomr*  of  stoue  in  the  blatlder  are  fmiiient  and 
painful  nucturition,  vef^ical  and  rectid  tenesmus,  often  with  pro- 
lapse of  the  miieou;?  membi^ne  of  the  b<>wel.  The  child  is  re>t- 
less,  nervous,  and  irriliibh^  erie:*  with  |Kdn  at  each  act  of  urinatinn 
and  is  constantly  handling  the  j>eni.s  «>r  pulling  at  the  prt"|HU-e. 
In  adults  there  h  often  a  preceding  hi»tor\'  uf  j!:ravel  and  attacks 
of  renal  colic.  If  the  ealculu.s  forms  under  sterile  cfmdili«>ns  ••f 
the  urinan*  tract,  there  may  lje  for  u  hmg  periml  no  syniptnm^ 
other  tlian  a  slight  frecjuency  in  urinatiou  durinff  or  following 
severe  physicid  exertion.  As  a  nde,  however,  there  is  vesical 
irritability,  evidencetl  by  an  increase  of  fretjuency  of  urinatinn, 
with  slight  tenesmus  and  a  \in'm  in  tlie  glans  iH^iis  at  the  close  of 
the  act  of  micturition.  These  symptoms  are  aggra\at4tl  by  Unlily 
exercise  an<l  by  riding,  e«(pecia!ly  over  a  rough  jmvement  or  niad  ; 
they  are  relieved  by  rest,  and  seldom  appcair  at  night.  I^ler, 
hacmaturia  may  occur,  genendly  as  a  rt'sult  of  some  unusual  exer- 
tion. The  general  health  remains  perfect  and  the  urine  contains 
little  or  no  pus.  If  after  the  introdnction  of  a  gound  <<r  s«^rcher, 
or  if  from  any  other  cause,  the  bladder  becomes  infected,  the 
clinical  pictun*  at  once  clianges ;  the  pain  is  greatly  increasetl  in 
severity,  the  csills  to  urinate  are  more  fn*fiuent,  and  tliL-  tenesmus 
is  increasetl.  The  symptoms  now  an-  pres<.>tit  at  night  as  well  as 
during  the  day,  tbe  urine  wntains  pus  and  blt»«Ml,  and  there  may 
be  fever  and  sweats.  The  patient  Ijccomes  exhausted  frf»m  lack  of 
sleep  owing  to  the  frequent  c:dls  to  urinate,  and  loses  flc'^h  an<l 
strength.  If  lyethr.d  obstniction  exists,  the  disease  may  extend 
upward  to  the  kidneys  ami  give  rise  to  septic  pyelonephritis, 
unemia,  and  general  sepsis. 

]>iaciiosis. — An  absolute  diagnosis  of  stone  in  the  bladder  can 
only  be  made  by  the  cystascope  or  by  touching  the  cidcylns  with  a 
metallic  sound  or  searcher.     The  Thonipison  searcher  (Fig.  145)  is 

Fio.  145. 


Thompson  searcher. 

the  best  instrument  for  this  purpose.  The  patient  should  lie  on 
a  table  with  the  hips  niise<l  on  a  ]>illow  or  cushion.  The  blatlder 
.<»hoilld  contain  alvnit  iy  ounces  of  sterile  fluid.  The  searcher  should 
be  carefully  intnxluced  with  the  Ix-sik  upward  and  carried  back 
to  the  ftindus ;  it  should  then  be  tynie<l  from  side  to  side,  and 
gently  drawn  forward  and  backward  until  the  entire  region  of  the 
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fiimltis  has  l>ec"n  tliortniglilv  cxplorotl,  after  which  the  beak  should 
Ix'  tiiriKtl  ilownwanl  t«>  exploiv  the  fMK'ket  which  (►flea  exists  jiLst 
Ix-biml  thi'  |ini.'^tate  iC  enlari;etl.  If  a  (tilciihis  lies  fi'ee  in  tlie 
hlu<l<l<'r,  txmtaft  with  the  metal  searcher  will  give  a  distinct  cli<'k, 
whieh  eaii  Ik-  both  felt  ami  htiml.  It  (M'easiotially  lKi)>jH'ns  that  a 
stone  is  Iml^eil  in  a  ilivertieulnni,  in  whieh  r^tst*  the  most  ciireful 
examination  with  a  searcher  may  fail  to  detect  its  presience.  In 
thi'se  injstiineos  the  eystoscfipe  will  often  reveal  the  nature  of  the 
di!*esi8e  after  ail  other  diagnohtie  n>eans  have  Ihilc^l. 

Treatment. — Except  in  eases  in  \vhi<'!i  the  physit-al  condition  of 
the  [latient  is  such  as  to  preclude  the  jHisttihiltty  of  any  oj)erative 
]>r(K'eihire>  the  indication  is  in  ever)'  instance  to  remove  the  stone. 
Several  meth<Mls  are  at  present  in  use  to  accomplish  this  end,  each 
having  its  advantages  and  disiidvantages,  and  eiich  appHiiildc  to 
(vrtain  eonihtioiis  of  the  patient.  These  will  be  considered  in  the 
onlcr  of  their  frequency  of  applii-ation. 

IJfhohparii^  or  nipid  lithotrity  with  imme*iiate  evacuation  of  the 
fragments.  This  <iperution  consists  in  crushing  tlie  stone  by  means 
of  a  lithotrite  (^Fig.  14(j),  foUowed  hy  removal  of  the  fragments 


Fia.  146. 


i«:fi 


Bigelow  litbotriite. 


with  an  e%'acuator  (Fig.  147).  The  i>atient  should  Ixi  placed  on  a 
table  witli  tlie  liijis  slightly  raised  ;  the  bladder  should  ix*  emptied 
ami  (i  ounces  of  warm  boric  aeid  sulntion  inlriKliiced.  The  eIos<'<l 
lithotrite  should  then  Ix'  cai*erully  passttl  into  the  bladder  and  the 
angle  of  itvs  beak  allowe<l  to  rest  in  the  metlian  line  njxm  the  flixtr 
of  the  orgjm  neur  its  fundus.  The  niah'  blade  shnnUl  then  Ix? 
slowly  drawn  backward  while  the  beak  of  the  instrument  is 
depressetl  into  the  ni<»st  de]M?inlent  pirtion  of  the  vesiead  pouch  ; 
the  instrument  is  then  closwl  by  pushing  the  male  blade  into 
place.  Usually  the  stone  is  ciuight  afler  one  or  two  such  attempts  ; 
if  not,  the  litlu>trite  is  nitiittd  to  om*  side  or  the  f>ther,  and  the 
n\mv  prfx^nbirc  rcpciiti'il  after  iirst  lowiting  ttie  stone  willi  the 
closed  instnnnent-  When  the  stone  is  firmly  grasjxKl  between  the 
jaws  of  the  lithotrite  it  is  crushe<l  by  slowly  tbrcing  the  blades 
t-c^ether  with  tiie  handle  screw.  This  prtx'oss  is  rc|»eate<l  many 
times  until  the  csdeuhis  is  re«luc*Hl  to  small  fragments.  The  IitlK>- 
trite  is  then  withdmwn  and  the  evarnnting  catliet<'r  intj*t»tluceil, 
and  after  allowing  an  ounce  or  two  of  the  llnid  to  escajjej  the 
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evacuatmg  syringe,  filletl  with  warm  boric  acid  solution,  is  attaolied 

nud  from  1  to  2  ounces  of  fluid  forciKl  itit«>  the  hbdder  and  with- 
drawn hy  alternate  compre.*?iion  and  relaxatii>n  of  the  niblxT 
hiilb.  By  this  means  the  t*nignieut>  aw  aspinttetl  into  the  gliLss 
ri?ee|>tacle  at  the  Ixittom  f>f  the  evaeuatiiiir  sy riujre.  The  pre-^^^nee 
of  large  fragments  which  cannot  Ir*  aspirattHJ  throeigh  the  tuU-  is 
indicated  by  their  chcking  against  the  tube  during  the  evacuating 
process.     When  tliese  are  present,  the  lithotrite  is  again  introduced 

Fui.  147. 


ChUmore  evucuator. 

and  these  fragments  further  broken  np  and  evacuated.  When  the 
bladder  is  emptinl  of  fmginents,  it  shouhl  In.-  tliorongiily  clean-^eil 
by  a  careful  washing  with  warm  boric  acid  Hjlution  and  the  jwitient 
subsequently  treated  by  diuivtics,  Vjladder  irrigation,  and  anixlynes 
if  pain  and  cystitis  are  present. 

In  this  operation  care  shouUl  be  taken  to  avoid  injury  «»f  the 
mucous  meuibrane  l>y  iuchiding  it  Ijetwwn  the  Itlades  of  tlie  lithrn 
trite  and  the  st<>ne.  To  prevent  this  acci*lent,  the  bladder  shnnld 
be  fairly  well  distendnl  with  fluid  (not  less  than  4  ounces),  and 
after  the  stone  is  caught  the  instrument  should  be  freely  r<»tat«>il 
before  crushing.  This  opcmtion  may  occasirmally  Ik*  done  with 
cocaine,  but  unk»ss  eontrainilicate<l,  geneml  anicstht-sia  is  to  lie 
advised. 

Supraptthic  Lithotomy. — In  this  operation  the  stone  is  remove*! 
through  an  opening  in  the  summit  ^vi  the  bladder  by  an  extrajjeri- 
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Fig.  148. 


toneal  incision  just  above  the  pubis.  After  the  usual  prt'paration 
the  bladder  is  nKHltnitely  (list<'!Hl<il  with  iroin  6  to  8  ounoes  of 
warm  btjrie  acid  sohition,  and  a  vertical  ioei.siou  is  made  in  the 
median  line  just  alwve  the  .symphysis    jmbis.     This   is  ciirritil 

down  iM'twi-en  the  two  rw(i  nius- 
clejs  to  the  prevesicid  sjmee,  wliich 
is  freely  ex]«>se«l  by  I  a  tend  re- 
traetors.  The  fold  of  perit«)Deum 
passing  from  tlit*  snnnuit  of  the 
bladder  to  the  anterior  abdominal 
wall  is  juisIumI  iipwartl  if  it  ex- 
tends into  the  field  of  operation, 
and  the  bla<lder-wa]]  exposed  by 
tearing  away  the  hHise  areidar 
tissue  and  veins  with  the  liiicrers 
or  forceps.  Two  stunt  silk  sutures 
are  then  passed  in  a  vertical  direc- 
tion thron^di  the  wall  tif  the  blad- 
der m\  either  side  of  the  nieiiian 
line,  knotted,  and  held  npwiird 
by  an  assistant.  The  bhid<Ier  is 
next  opened  by  a  longitudinal 
incision  betwci-n  tlu'sc  two  suture 
retnietor>  and  the  cavity  explored 
with  the  tinger,  after  \\lH(h  the 
stone  is  seized  and  withdrawn 
with  forceps.  If  the  bladder  is 
not  infected,  an  attempt  may  lie 
made  to  close  the  ^upra]«diie 
woiuk!  conijiletely  and  estahlish 
drainage  hy  the  perineal  rr«nte. 
If  this  is  done,  the  l)ladder  ^llonld 
be  united  with  two  layer>  of 
sittures,  the  fii-st  of  catgut  nm'ting 
the  mucous  membrane,  the  second 
of  silk  uniting  the  nniscnlar  and 
fibrous  e«Kits.  H'  the  hladdcr-w;dl 
is  thin,  a  thinl  r«»w  of  silk  ■^ntures 
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Apparatus    for   Bintion   drainage   nf      nmv  be    itltt'odnctxl,  infoUlillg   the 
dder;     A,    rpBcrvoir;    B.    suprapubic        ■t'        .  rni_       _  i  ill 

inapc-tuho;  c.claTuploreifuliiti'  flow;     other    tWO.       1  tie    mUSCles    sllOUUI 


Ijlftdd^ 

(1rHin«frc-( 

n.  Iran  which  Allowa  lut«nnittcnl  feiplioD'     nnvk  Un  Ai^^-^x-t^  tn.p/.«Vii>T«  mitli    wvu^ 
age  of  bladder.    (Dawbani.)  next  he  Clnnv  U  together  WJt  11   tA\  O 

or  three  catgut   stitche>  and  the 

skin  unitcil  in  the  usual  manner,  a  small  gttuze  drain  l>eing  Irft  in 

the  lower  angle  of  the  woinid  ivaching  to  the  prevesical  sjmtv,  tt* 

allow  escajw  of  the  urine  if  leakage  should  occur.     If  supi^sipubic 
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dnimge  is  to  be  employed,  a  rubber  tube  should  be  intrcttlnced, 
the  bladder  wouotl  cl<tsed  lightly  about  it,  and  the  superficial 
wound  j^Kicked  with  gauze. 

The  disadvantage  of  suprapubic  drainage  F»o-  ^^• 

\»  that,  uide^vs  some  apjtaratuii  i.-  eniplnyed  to 
keep  the  bladder  com|Minitively  empty,  the 
dreswiings  are  constant iy  wet,  as  well  ajs  the 
patient's  person  and  bedding.  This,  how- 
ever, can  in  large  measure  be  prevcntt^l  by 
the  use  of  the  j^iphon  drainage  (Fig.  148). 
By  allowing  the  water  fn>ni  the  re!iervoir  to 
flow  into  the  tube  very  slowly  the  hM>|>-t]rap 
will  be  filletl  about  onee  every'  Hftti'u  or 
twenty  minutes  j  as  this  empties  itself  it 
sucks  the  fluid  from  the  bhulder. 

As  s<x»M  as  t!ie  won  ml  l>egins  to  granulate 
the  tube  may  be  removed  and  a  smaller  one 
substituted,  or  it  may  be  left  out  altogether 
and  the  wound  allowed  to  he;il.  I  haling 
takes  place,  under  favorable  amditions,  in 
from  three  to  four  weeks. 

Median  Uihototny, — In  this  operation  the 
bladder  is  entered  thmugh  the  «leep  urethra 
by  a    perineal    incision.      The    patient   is 

Fio.  149. 


Utbotomy  poalUon.    (RobriK.) 


OrooTcd  sUfC 


placed  on  his  back,  the  buttocks  drawn  well  down  to  the  edge  of 
the  table  (Fig.  149),  and  the  thighs  and  knees  acutely  flexed,  and 
held  in  this  pofiition  by  two  assistants*  or  by  the  Clover  cniteh. 
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A  grooved  staff  (Fig.  150)  is  introtluctKi  into  the  urethra  and  held 
by  an  af^sistiint,  whet  also  draws  up  the  K^rfitiini,  frtH.'ly  exjKwiing 
tijti  iKTiiK'nnj.  TIh'  i^urgtiin,  st-atod  in  fnmt  of  the  ixilient,  makes 
a  median  lc>ngitii<liii;il  itri^isifni  in  the  [KTiDemn,  and  divides  the 
tisftnes  down  t«  the  bull*.  The  groove  of  the  staff  is  next  felt 
just  below  the  bulb,  and  tlu'  knife  |JU^bed  through  the  urethra 
into  the  griKfve  and  the  uretiirul  tissue  ineisiK]  fur  a  distance 
of  alwtul  tlirecHjuarters  of  an  ineh  directly  hackwarti  toward  the 
prostate.  A  large  prnbe-dii'ectt>r  is  then  passes!  backward  into 
the  bladder  and  the  stiitf  witlidniwu.  The  urethra  is  next  dilated 
liy  means  of  a  pair  of  divs^ing-lonrjis  jiasswl  along  the  fHrect*)r, 
ami  later  by  the  surgtMiuV  lorefingcr,  which  finally  ente^^  the 
bhidtler.  When  tlie  uivthra  is  sufficiently  ditatetl  a  pair  of  lith- 
otomy forot»p8  are  introtlueed  and  the  stone  removed.  A  rublxr 
drain  age- tube  is  passed  into  the  I  bladder  through  the  perineal 
opening  and  held  in  place  by  one  or  two  silk  sytun-s.  The 
external   wound   is  |«icktHl. 

lAiterui  Lithotomif. — The  patient  is  prejmretl  and  placnl  in  the 
lithotomy  position  (Fig.  149).  The  staff  is  introduced  and  an 
oblique  incision  made  Wginning  at  tlie  raphe  two  inches  al)ove  the 
aims  iuul  can-iisl  downwartl  and  >lightly  outwanJ  for  thive  inches, 
tfie  lower  extremity  niiching  a  point  midway  Itctwci'iJ  the  lower 
nuirgin  of  the  anus  and  the  tuben»sity  of  the  ischium.  This  in- 
cision divides  the  f^kin  and  subcutaneous  fat.  The  knife  is  then 
plunged  boldly  inward  to  the  groove  of  the  staff  at  the  upper 
limit  of  the  incision,  and^  with  the  cutting  edge  turnetl  downwanl, 
is  pushed  through  into  the  hhidder.  As  it  is  withdrawn  the  de«'p 
cut  is  enlarge<l  downward,  «ire  l>eing  taken  to  avoid  wounding  the 
rectum.  As  soon  as  the  knife  is  withdrawn  the  finger  is  |»jiss(hI 
into  the  bladder  and  the  stone  felt.  A  pair  of  lithotomy  forceps 
aro  then  }>asst>il  into  the  bladder  and  the  stone  removed.  After 
all  hemorrhage  is  arrested  a  tube  is  introduced  and  the  wound 
jiacke<L  The  tube  may  Ik*  renn>ve<l  in  forty-eight  hours.  As  the 
wound  granulates  the  urine  gradually  Itegins  to  pass  by  the 
urethra. 

Chou'e  of  Ofurrafiov. — Litholapaxy  should  be  emphiyed  in  mid- 
«llc-age<l  individuals  in  the  absence  of  severe  cystitis  where  no 
urethral  obstruction  or  prostatic  disease  is  present,  and  where  the 
stone  is  of  modenite  size  and  not  too  hard  to  be  easily  eruslatl  by 
the  lithotritc.  Suprapubic  lithotomy  sliould  lie  the  nperation  of 
choice  in  young  children  and  itld  men,  e^iiecially  when  prostatic 
enhirgement  or  stricture  m  pre.sent.  It  should  also  be  employed 
if  fi>r  any  reason  a  nipid  o|X'ratii>n  is  essential  to  success,  and  in 
all  <'ases  of  vcr\'  large  stone. 

Meilian  lithotomy  is  indicated  for  sniall  and  very  l»ard  calculi  in 
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midtlle-agcd  individunls,  ami  when  jMrioeaJ  Jniinap*  or  explora- 
tioo  of  the  pnistiitie  urt'thra  it;  desirable.  Latt-ral  litliotoniy  is  now 
rarely  employed.  It  i?i  <.»ce«>ioiially  indicati'd  in  children  if  for 
any  reason  the  suprapubic  openitioii  tieenn.s  uiiadvi.>ial>!e. 

Vesical  Calculus  in  the  Female. 

Vesical  calculus  in  the  female  i.^  rare  on  accrmnt  of  the  larger 
size  of  the  urethra,  allowing  concretions  to  \tass  at  an  e:»rly  stuge 
in  their  development.  When  present  they  are  frequently  phos- 
phatie,  and  ocaisionally  consist  of  a  deptisit  of  plHKS|>Iiatic  salts 
around  some  foreign  body  previously  introduce*!  through  the 
urctlira.  Small  c:ilculi  may  be  removetl  by  fon-eps  tbiv>ugh  the 
urethra,  which  ciiu  easily  be  dilated  to  tlie  size  of  the  forefinger  j 
larger  stones  should  be  crushed  or  removed  by  the  suprapubic 
operation. 

Tumors  of  the  Bladder. 

Both  innocent  and  mnlignant  tumors  occur  in  the  bladder.  Of 
the  former,  the  papiUoma  or  vill">us  tumor  is  the  commoncbt ; 
next  in  frequency  of>mes  the  fibromyxoma  or  muc«ius  polyp. 
Mjomata,  cysts,  and  angiomata  have  l»oen  repirte*!.  Of  the 
malignant  growths,  carcinoma  riccurs  with  greatest  fretpiency, 
both  the  squamous  cell  (epithelionui)  and  the  glandular  variety. 
Sarcoma  is  exceedingly  rare. 

With  the  ext^eption  of  the  fibn>myxomata,  which  occur  in 
children,  anil  the  rare  sareomatti,  which  niiiy  ix^^ur  at  any  age, 
the  great  majttrity  of  bladder  gn>wths  (K-cur  in  adults  over  thirty. 
Watson's  tables  show  tliat  85  of  X9  cases  of  j>apilloma  of  the 
bladder  occurred  in  individuals  over  thirty  ;  and  of  100  cases 
of  carcinoma,  all  develo|^H*tl  after  thirty,  8H  of  tlie  100  occurring 
ai\er  fitly  yrtir*^  of  age.  Males  are  more  frequently  affected  than 
females.  The  fix^piency  uf  iiinfK*eiit  tumors  as  c«>niparetl  with  the 
malignant  variety  is  al>iut  (iO  pt»r  ct^nt.  of  the  frtrraer  to  40  per 
cent,  of  the  latter.  Certain  pa|iillomata  seem  to  have  a  strong 
1  tendency  to  undergo  malignant  change  at  a  later  perifxl  in  their 
development^  so  that  it  may  Im?  stiitCMl  that  netiriy  one-half  of  all 
tumors  of  the  bladder  occurring  in  itidividuals  over  thirty  are,  or 
evc*ntually  become,  malignant  in  character.  Regarding  the  loca- 
tion of  the  growth,  it  has  been  foimd  that  the  majority  occur  in 
the  lower  third  of  the  vIscils,  in  the  immediate  vicinit)'  of  the 
ureteral  or  urethral  orifices. 

Symptoms. — Tlie  two  characteristic  symptoms  of  tumor  of  the 
blatlder  are  hieraaturia  and  vesical  irritiibility.  As  a  rule,  in 
innocent  tuiuors  the  order  of  their  appearance  is,  ha?maturia  first, 
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frequent  and  painful  mictiiritifin  latiT  ;  while  iu  luali^nant  pnnvths 
the  dy.suria  geiuTally  apjiwir^  first  and  the  ha?niattiria  at  a  subse- 
quent {leriod.  Unlike  hieniaturia  (4*  eaU'uhiiis  disease,  ItleiKiing 
I'roin  tunmrs  gener.dly  arises  s{)*»ntaneipusl\\  tttteii  at  night.  The 
hemorrhage  is  more  abundant  iu  the  {KipiUonKita,  and  may  coiu- 
pletely  till  the  bhvdder  with  elots,  prrMhu'iug  retentittu  antl  vesieal 
tenesmus  to  Huch  a  degree  ttiat  supnipuhic  cystotomy  will  be  im- 
mnliately  ueeessary.  IniKx^ent  tiuuors  may  exist  fl>r  years  witli- 
out  produi-ing  symptoms  other  than  weasional  hauiiaturia  aud 
ramlenite  vesieal  irritability,  and  this  latter  symptom  may  be 
absent  if  tlie  gn>wth  is  liKsited  at  a  distance  from  the  trigone. 
Obstruction  of  a  ureter  from  elogging  of  its  vesical  orifice 
by  tlie  growth  of  a  tumor  is  not  iuiVetpifUt,  and  results  iu 
bytb'onephrosis.  If  the  growth  is  situattnl  near  the  urethral 
orifice,  retention  of  urine  may  occur.  In  malignant  growths  the 
symptoms  are  progressive  ;  the  pain  is  present  at  first  only  during 
micturition,  later  it  Ix'comes  continuous ;  the  calls  to  urinate  are 
increaseil  in  iVeijuency,  aiul  bhxtd  is  cftusfautly  present  in  the 
urine.  As  the  disease  progresses  vesical  tenesmus  becomes  more 
marked  and  rectal  pain  develops;  the  urine  is  expelled  by  spa«- 
mtMlic  effort  every  few  minutes,  each  act  being  accompanied  by 
agonizing  pain.  The  patient  rajndly  emaciates,  beconnes  cachectic, 
and  finally  dies  ()f  exiianstion,  iiriemia,  or  sepsis. 

Cystitis  generally  develops  in  wises  ttf  bladder  growth,  com- 
monly after  an  instnimeutal  explorjition.  This  may  give  ritjc  to 
such  an  increase  iu  the  vesical  irritability  sis  to  cjuise  an  innocent 
gnnvtli  to  present  symptoms  strongly  resembling  cancer. 

Diagnosis. — In  the  presence  of  symptoms  incli<"at!ng  the  pos- 
sibility of  tnm<>r  of  the  bladder,  hjcmaturia,  and  vesirtil  irritability, 
one  must  consider  thi-ee  prolKibilities ;  stone,  tul>erculosis,  and 
tumor. 

In  stone  the  hemorrhage  is  practically  never  spintaneous,  \a 
rarely  profuse,  and  is  generally  the  result  of  some  unu.-uai  bodily 
motion  ;  the  pain  is  more  acute  at  the  end  of  micturition,  and  \& 
felt  with  greatest  intensity  in  the  glans  fH'uis.  The  stone  can 
generallv  Ik'  detected  by  a  setircher.  The  general  hr'alth  may  not 
bf^  impaired.  In  tul>ereulosis  the  cystitis  and  progressive  loss  »if 
Aesb  and  strength  arc  the  prominent  symptoms  ;  hemorrhage  is 
rarely  abundant,  but  is  apt  to  be  fairly  cfnistiint.  The  demonstra- 
tion of  bacilli  in  the  urine  by  the  microsctjpe  or  as  a  result  of 
animal  inoculation  est,*iblishcs  the  diagnosis.  If  these  two  diseases 
can  be  excluded,  vesical  hemorrhage  and  irritability  genendly 
mean  tumor,  esfweially  if  the  hemorrhage  occurs  spontaneously 
and  is  abundant,  and  there  is  no  other  evidence  of  bladder  or 
pixtstatic  discaise.     A  searcher  may  detect  the  presence  of  a  hard. 
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infiltrating,  wmcerous  tumor,  but  it  rarrlv  enables  the  surgeon  to 
appreciate 'the  presence  of  a  villous  tumor,  except  by  provoking 
hemorrinige. 

Tumors  and  large  stones  niay  sometimes  l^e  pal{)atcd  bv  one 
finger  in  the  rectum  or  vagina  and  the  fingers  of  the  other  hand 
placed  ah<tve  the  puhii-..  Of  all  <liagn<>stie  meanj*  at  nur  disjK>.><d, 
the  cy?to:«eope  Is  the  most  valuable  in  determining  early  the  pres- 
ence of  tumor  tif  the  l>kdder,  and  should  be  emplovtnl  as  !«oon  ds 
a  new  growth  h  sa-ipLt'ttHi^  before  the  presence  of  cvtLstant  hemor- 
rhage I'cnders  hn  iiT^e  im|>oKsible,  By  it.s  use,  villous  tumors  itiay 
generally  Ix'  ri^>gtiized  by  the  pit^sence  of  the  Kjng,  blender  proc- 
esses which  fi»^it  about  in  the  fluid,  aud  by  the  absence  tA'  infiltra- 
tion of  the  bladder-wall  and  uh'^ration.  C^nc^rous  growtlis  are 
generally  bulky^  nfulular,  with  a  surrounding  infiltration  of  the 
blatlder-wall.     They  often  present  a  raggnl,  ulccrateil  surface. 

Treatunent. — This  consists  in  the  jx-rformaiice  of  suprapid)ic 
cystotomy  (see  Suprapubic  Lithotomy,  |«ige  415)  for  purpi^ises  of 
exploration.  If  the  tumor  is  found  to  be  benign,  it  may  be  re- 
moved by  scissors,  cutting  forcx^ps,  or  by  the  hA  or  cold  snare. 
The  bjise  should  l>e  thoroughly  cauterize«l  and  the  bladder  fianly 
closed  and  drained.  If  the  growth  is  found  to  be  malignant  in 
character  and  does  not  involve  the  ureteral  orifices  or  trigone,  it 
can  be  radically  remove<l  by  excising  a  |x>rti4ni  of  the  bladder-walL 
As  lympliatic  <lissi>mination  <»f  ctincen»us  growths  of  the  blad<ler 
occurs  ktc  in  the  disease,  extensive  oi»enition  may  l>e  practise<l 
with  a  reasimable  ho[>e  for  ultimate  suct-css.  When  eomj^etc  re- 
moval is  im|K»ssible,  suprapubic  or  perineal  drainage  is  indicated 
as  a  palliative  measure. 

Kervous  Affections  of  tlie  Bladder, 

Paralysis  of  the  bladder  may  occur  as  a  result  of  spinal 
trauma  and  other  pathohigie  conditions  of  the  bniiii  and  con! .  In- 
complete jnindysi-;,  otten  ri'sultiug  in  iri'egular  attacks  of  retention 
of  urine  necessitating  the  use  of  the  catheter,  is  fre<juently  assi> 
ciatwl  with  l<K:«oinotor  ataxia.  The  symptoms  of  |)aralysis  of  tlie 
bladder  are  retention  and  overflow.  The  urine  cf»llecti  in  the  blad- 
der until  it  is  distende<I  to  its  fuiler-t  e:ipacity,  after  which  it  dril>- 
bles  away  thn>ugh  the  urethra,  producing  n  «>»nditifm  spoken  of  as 
incontinence  from  overflow.  Tlie  treatment  should  hv  by  regular 
aseptic  ctitlieterization. 

Atony  of  the  bladder  is  a  condition  of  paresis  of  the  detrusor 
muscle,  cause<l  generally  by  obstnictive  disease  of  the  prostate  or 
urethra,  or  as  a  i\*sult  of  temporary  oveistrain  oi'  tlie  bladder 
from  enforce<l  voluntary  retention.       The  bladder-muscle  is  not 
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imralyzed  but  weakened.  The  bladder  is  able  to  expel  a  part  of 
ihe  (LnrntniiKHl  urine,  hni  eontraction  is  incomplete,  and  a  certain 
amount  of  urine  is  con>ti»nt!y  presei»t  in  the  vii^eus  which  cannot 
Ik.'  exjx'llLHl  by  vt*hintury  etf<ni.  The  amount  fif  the  rcmduul  urine 
^uhially  increa>eH  until  there  may  In,*  great  distention  and  over- 
tit  »w.  Tlie  treatment  should  l>e  by  regular  aseptic  catheterization, 
which  will  be  s|K>ken  of  more  fully  under  Prostatic  Hypertrophy. 
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Contusions  of  the  Urethra. 

Contusions  of  the  urethra  may  ocrur  as  a  result  of  blows  or 
falls  u|H>n  the  jtenis  or  jM-riuenni.  The  mucous  membrane  may  be 
swollen,  ecchymosed,  and  surromided  by  a  blo(nI-chit  giving  rise 
to  jMirtial  obstruction  to  the  passage  of  urine.  No  treatment  is 
requiretl  other  than  that  addressed  to  the  external  injury. 

Wounds  of  the  Urethra. 

Wounds  of  the  urethra  may  <>ecur  from  stall  or  gunshot  injuries, 
from  ghiss  <nits»  anil  as  a  result  of  various  other  lacerating 
traumata.    Clejin-cut  longitudinal  wounds  sliould  be  freely  exposed 

and  united  with  fine  catgut  sutures  ;  ragged,  contused,  and  irregu- 
hir  wounds  should  be  treiite<l  ujkhi  the  priuciples  laid  down  for  the 
treatment  of  urethral  rupture. 

Rupture  of  the  Urethra. 

Rupture  of  the  un'thra  is  of  fairly  frequent  oocurrenoe.  It  is 
important  on  aec*nint  of  the  fact  that,  if  it  is  unrecognizetl  or 
neglected,  it  is  apt  to  be  followetl  by  extravasation,  gjingrene, 
sepsis,  and  d«ith. 

The  injury  occurs  with  greatest  frequency  iu  the  perineal  region, 
and  is  cjuised  by  blows,  kicks,  or  falling  astride  a  Warn  or  other 
hard  substance.  Tt  may  occur  in  the  jk^utIc  urethra  frr)m  any 
injury  which  forcibly  drives  the  penis  upward  against  the  pubic 
Ixine.  It  is  rare  in  the  prostatic  |x>rtion  of  the  canal.  As  a  rule, 
it  is  acct>nipani(x]  by  more  or  less  contusion  of  the  overlying  soft 
p:trts,  but  the  injury  to  the  urethra  is  usually  c^iustMl  by  its  being 
pushed  violently  against  the  ]nibic  bone.  The  wound  is  generally 
a  lacerattHl  one,  and  may  completely  divide  the  canal,  \\licn  the 
patient  attempts  to  urinate,  the  urine  is  forced  out  into  the  sur- 
iMundiug  tissues,  pnxlucing  more  or  less  extensive  extnivnsation, 
which,  if  unrelieved,  results  iu  sloughing  of  the  part^,  cellulitis, 
and  abscess. 
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The  symptoms  of  rupture  of  the  urethra  are  looiilixed  pain, 
heniorrbage»  and  retention.  The  pain  h  moderate  in  dq^ree  at 
first,  but  often  i>  greatly  increaseil  after  efforts  at  micturition, 
which  give  rise  to  increased  bemorrhajt^  and  extravu-sjiition  of 
urine  into  the  sum tunding  tissues.  Hemorrhage  may  imrrK*diately 
follow  the  injury,  or  it  may  ap|iear  only  during  etforts  at  urination. 
Retention  may  be  complete,  or  any  amount  of  urine  may  be  passed. 
Absolute  retention  generally  means  extensive  laeemtion  or  a  com- 
plete transverse  rupture  of  the  eanal.  Extravasation  into  the 
anterior  jierineal  comjKirtnieut,  between  the  deep  j>erine:d  fascia 
and  anterior  layer  of  the  triangular  ligament,  gives  rise  to  a 
perineal  swelling  which  lies  l»etween  the  rami  of  the  pubis  and 
above  a  transverse  line  connecting  tlie  two  tuben>sities  of  the 
isi^'hium.  If  the  extravasation  is  large,  the  tissues  of  the  scrotum 
are  infiltrated  and  the  swelling  appears  in  the  aUloniinal  wall 
above  the  pubis.  If  the  extravasation  wvurs  between  the  two 
layers  of  the  triangular  ligjiment,  the  deep  perineal  compartment, 
it  appears  as  a  deep  triangular  induration  which  is  limiteil  in 
extent  until  it  ruptures  into  the  ischiorectal  fossa  or  anterior 
perinciil  s|jace.  Extravasations  liehind  the  deep  layer  of  the 
triangular  ligimient  (from  the  pr*>stfitic  urethni)  may  burrow  above 
the  levator  ani  muscle  or  rapture  downward  into  the  ischiorectal 
fossa.  Abst"!ess,  sloughing,  ami  extensive  loss  of  ti,ssue  result 
unless  the  extravasation  is  speetlily  relieved  by  free  incisions. 

Treatment. — The  fiist  indication  is  to  relieve  the  retention  of 
urine  when  this  is  present.  This  should  be  accomplished  by  the 
intHKluction  of  a  catheter.  It  will  generally  be  found  that  a  solid 
silver  instrument  or  the  gum-ela-tic  coude  catheter  will  t>e  most 
serviceable ;  the  beak  of  the  instniment  should  ccmtinually  hug 
the  n.¥>f  of  the  canal  during  its  intnxiuction,  as  this  is  the  part 
that  is  least  likely  to  be  injured  by  the  trauma.  Prolonged  etfbrts 
at  catheterizati<>n  should  nf»t  l»e  niatle.  If  the  instrument  does  not 
readily  pass,  the  retention,  if  urgent,  may  be  rt^lieved  by  aspira- 
tion while  the  jKitient  is  Iieing  prepared  for  ojn-ration.  In  com- 
plete |)erincal  nipture  of  the  urethra  an  external  incision  may  t»e 
ma<le  di>wn  t(»  the  jxiint  of  rupture  and  the  dividtMl  ends  of  the 
canal  sutun>*l  with  fioe  catgut,  the  wound  cIoschJ,  and  a  catheter 
parsed  to  the  bladder  and  tied  in.  This  thtH.nticidly  ideal 
method  almost  never  succeetis.  The  methcnl  usually  adopted  is 
to  remove  all  bruised  and  necrotic  shreds  of  tissue,  intnxJuce  a 
No.  30  Y.  pTim-al  drainage-tube  into  the  bhidder  through  the 
perineal  wound,  and  secure  it  in  plii<v  by  a  suture  and  packing. 
As  soon  as  the  wound  liegins  to  granulate  the  tul>e  can  l>e  removed 
and  full-sized  sounds  passed  every  second  or  thirtl  day  until  the 
perineal  wound  has  healed.     If  there  has  been  a  o<.»mplete  rupture, 
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or  if  there  is  muoh  loss  of  urethral  tissue,  sounds  should  be  em- 
|>K»ved  at  intervals  thnjut^hnut  Hte.  It  H>iiR*tiiiu's  ]iaj)|>eu.s  after 
severe  injuries  that  the  pn>ximal  end  of  the  urethra  eannot  l>e 
found  in  the  perineal  \voun<L  Umler  the^^e  eircum stances  retro- 
grade catheterizaition  thrrju^h  a  suprnpuhic  ofiening  may  be  nec^ 
essary.  In  severe  laeeratioiis  of  the  [n'liilc  urethra,  external 
jierineal  unthrttlomy  with  hhidder  dniiuage  L^  indicated,  with  the 
use  of  a  tuU-size*:!  rublier  c^itlieter  |»assed  from  the  meatus  to  the 
|Kriu«il  woiuid  and  retaiuttl  in  place  until  granulation  of  the 
'vvouuil  is  well  advanceil.  This  should  l)e  followed  by  the  regular 
use  of  sounds  f«>r  a  Inng  |KTiLid» 

CoBgrenital  Absence  of  the  Urethra. 

Cotigenital  absence  of  the  urethra  and  atresia  at  different  p»iint5 
in  tlu'  tmnal  have  rKH^siniially  Ix'en  rejK)rteil ;  also  eongcnital 
divert iL'ula,  or  uriuaiy  jxiuehes.  These  eonditions  are  exceetlingly 
rare,  and  for  their  tvmsideration  the  reader  is  referred  to  treatises 
U|Hrn  geuiuwuriuary  disease. 


Hypospadias. 

Hyjxispadias  is  a  congenital  defitrmit}'  due  to  arrest  of  develop- 
nietit  which  results  in  a  more  or  less  e(>mpletc  absence  of  the 
inferior  wall  <>f  the  urethra.  Tlirw  degrt^s  of  this  deformity  are 
deseribetl :  the  fffaiiduhr,  in  which  the  urethra  ojx'ns  not  at  the  apex 
of  the  glans,  but  on  its  interior  surface  in  the  space  usually  oecu- 
|)ie<I  l>y  the  frenum  ;  i\w  jxitoscrofal,  in  which  the  o|>cuing  is  on  the 
under  surface  of  the  ]x»nis,  near  iU  junction  witli  the  scrotum  ; 
and  the  jurinmfy  in  which  the  external  urethral  oritiee  ir^  located 
in  the  perineum.  In  the  last  variety  thcR^  aiv  also  a  cleft  of  the 
8cn>tuni,  a  nulimentary  penis,  and  often  a  failure  of  the  testicles 
to  destvnd,  creating  a  deformity  sometimes  described  as  pseudo" 
h  ci'm  a  J  Ji  ft  id  it  ixm . 

A  moderate  <legree  of  hypospadias,  in  which  the  opening  is 
situated  at  av  near  the  glans  j>enis»  protluccs,  as  a  rule,  no  serious 
inconvenience.  In  the  severer  ibrms  the  sexual  function  is 
impairwl,  and  urination  is  sometimt^  rendered  tliHicult  through 
inaliility  to  project  the  stretim  from  the  lunly. 

The  treatment  of  this  deformity  is  by  means  of  various  plastic 
]m)CHhires,  «ieh  adapttil  to  a  certain  fctrm  of  the  defect.  In  the 
glan4lular  form  no  treatment  is  necessary.  If  the  opening  is 
situat<><l  between  the  glans  and  the  ser<itnm.  Carl  Bock  cm[iloys 
the  following  method  :  The  tu'cthral  oritice  and  alMint  one  inch  uC 
the  urethra  are  dissected  frw  from   the  corpus  spongiosum.     The 
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gUiu:*  penis  b  then  tunnelled  by  means  of  a  sharp,  thin-bluded 
bist4Hirv  fn»ni  tbe  ajiex  backward  to  the  original  site  of  the 
orilice.  Through  this  the  clastic  urethra  is  drawn  and  retained 
with  fine  silk  ssutures.  For  a  desi'ri|ition  *^f  the  plastic  operations 
for  the  severer  forms  of  the  deformity,  the  reader  is  referred  to 
works  on  operative  siirger\'. 

Epispadias. 

Epispadias  is  a  congenital  ruultornmtion  resulting  in  a  nmro 
or  less  complete  absence  of  tlie  superHjr  wall  tif  the  urethra. 
The  deformity  Is  rarer  than  hypospadias.  When  complete,  the 
condition  is  assoc'uited  with  exstrophy  of  the  bladder,  absence  of 
the  symphysis  pubis,  and  a  rudimentary  [Kiiis.  Occasianaliy  the 
exteniul  urethral  orifiif^  is  situated  at  the  ro^it  t>f  the  jk'ius  or  nn 
the  upper  surface  of  tbe  glaus.  In  these  aises  the  glans  or  nidi- 
mentary  jx^nis  is  cleft  or  deeply  gn«ive<l.  Some  of  the  iuconipkte 
forms  may  be  remedied  or  improved  by  plastic  operations. 

Acute  Uretliritis. 

Acute  urethritis  is  an  inrtamniatiou  of  the  urethral  mucous 
membrane,  characterized  by  the  presence  of  a  purulent  discbarge 
and  paiuful  urination.  Although  acute  un^thritis  may  l>e  occa- 
sioned by  trauma,  gf»ut,  rheumatism,  typhoid  fever,  antl  a  variety 
of  other  less  virulent  infections,  in  99  of  every  100  cases  the  dLs- 
ease  L*  due  to  infection  of  the  urethral  muctnis  membrane  by  the 
gonf)coc<nis,  and  is  ac<piired  by  sexual  contact. 

Symptoms.— At\cr  a  |)eri»Ml  of  inculcation  which  varies  from 
one  to  fourteen  days  the  patient  will  ex|)erience  an  itching  or 
burning  sensiition  about  the  meatus,  with  slight  |wiin  on  urina- 
tion. If  examined  at  this  time,  tljc  lips  of  the  meatus  will  l*e 
found  to  be  nnldened  and  <e<l('matous,  and  a  dn>p  of  c[*nuly  nuicus 
can  be  expressed  from  the  urethra.  These  symptoms  rapidly 
increase  in  severity,  the  discharge?  be<Nrtmes  more  abimtlant,  and 
the  pain  on  urination  more  acute.  The  penis  is  swollen,  the 
prepuce  be<"omcs  oxlematous,  the  glans  fiery  rnl  au<l  tender  to 
the  touch.  Erections  occur,  chiefly  at  night,  and  are  often  exqui- 
sitely painful.  The  discharge  Ixirtimcs  thick  and  crcjimy  and  the 
pain  on  urination  intense.  In  uncompliaitc<l  and  untreate<l  cases 
tlie  height  of  the  disease  is  rejichc<l  jilM>ut  the  tenth  or  twelfth  ilay. 
From  this  time  it  may  continue  without  improvement  f«»r  from 
four  to  six  weeks.  It  then  gradually  sut>sides,  and,  after  a  nom- 
ber  of  weeks,  the  discharge  may  lose  its  puralent  character  and 
become  scanty  and  watery.     In  a  large  number  of  cases  symp- 
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t«ins  of  pottferhr  ureihritU  appear  early  in  ^lo.  1^1. 

tlic  di.'^ciL'^c,  f^t'iiemlly  a.s  a  result  of  some 
unusual  Iwdily  exertion,  sextuil  excitement, 
or  alcoholic  Btimulalion.  Ttiese  are  fre- 
quent niictiiritiori,  vesical  tene>nuifi,  and 
R>nietinies  the  iMLswige  of  hhnni  witli  the 
la:>t  tlittp  of  urine  expressed.  Of  the  other 
e<llnplicatil^u^i  which  ur^  likely  to  (toeur  in 
Citses  of  acute  urethritis,  epididymitis  is  the 
most  fretjuent :  cystitis^  prostatitis,  seminal 
vesiculitis,  pyelitis,  gonorrhoea!  rheumatism, 
and  general  sepsis  are  oeeasionally  encount^ 
ere<l,  and  will  be  consiilered  in  separate 
sections. 

Diaen^osis.^ — ^The  oeenrrence  of  an  acute 
purulent  discharge  accompanied  by  painful 
urination  and  chonlee  in  a  previously  healthy 
individual  would  be  suflicient  to  render  the 
diagiiKsis  of  a  gouorrhceal  iufirtion  afmmf 
certain.  The  tinding  of  the  goDf>coccus  in 
the  secretion  would  remove  all  doubt*  The 
non-go norrha'al  infeetiont?  of  the  urethra  are, 
as  a  rule,  much  less  severe  and  are  f^hort- 
live<l.  If  the  two-glass  urine  tci^t  is  apjilied, 
the  presence  of  pus  in  the  second  glass  in- 
dicates posterior  urethritis. 

Prognosis. — It  is  possible  that  an  un- 
treated case  of  gonorrhoeal  urethritis  muy 
ret'over ;  but  recovery  under  these  circum- 
stances must  Ix'  exc>eedingly  rare,  for  even 
under  the  most  npproved  methoils  of  treat- 
ment a  fairly  large  pro|Hjrtit)n  of  cases  never 
fully  recover.  The  disease  is  apt  to  remain 
in  the  glands  and  follicles  of  the  urethra 
and  prostiite,  as  well  a.s  in  the  c)aculiitory 
ducts  and  seminal  vesicles,  for  a  long  peritKi 
of  time.  In  these  situations  goroiXM?ci  de- 
vcl<»]>,  and  cause  a  small  purulent  secretion 
which  from  time  to  time  is  [xmred  i>ut  into 
the  urethral  canal  and  may  reinfect  its  mu- 
cous surtace,  pro<.lucing  the  frequent  acute 
attacks  which  certain  individuals  exjK'ricnce 
as  a  result  of  ciutus,  sexual  excitement,  or  the  excessive  use  of 
aleohfth  Under  appropriate  treatment  the  disease  may  Ix;  expecteil 
to  subside  and  complete  recovery  to  take  place  in  from  four  to 
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six  weeks.  Cessation  of  tli^harge  may  often  be  eff(?cted  in  from 
three  to  ten  days,  but  mut^h  more  treatment  is  required  before 
the  patient  can  \*e  said  to  be  cured. 

Treatment. — Patients  uudergotiig  treatment  for  an  acute  ureth- 
ritis should  abi^tain  from  all  alcoholic  drinks,  excessive  bodily  exer- 
tion, jsexual  excitement,  and  highly  iiea^ioued  f«Kxl.  They  should 
drink  copiously  of  pure  water,  lemona*Je,  or  milk  and  vichy. 
Copaiba,  sandal-worxi  oil,  and  cubel*s,  when  given  in  sufficiently 
large  doses,  greatly  diminish  the  amount  of  dWharge  and  ardor 
urioap,  but  do  not  cure.  They  are  often  useful  as  auxiliary  meas- 
ures when  the  symptoms  are  too  acute  to  permit  the  u>e  of  more 
effective  local  treatment.  The  following  formula,  known  as  the 
*' I^a  Fayette  mixture,"  is  frequently  employed  when  daily  local 
treatment  cannot  l)e  carried  out : 


K     Copaiba, 

Liq.  poUiasii, 
ExL  glycyrrhifflB, 
SpL  aetheriB  oompu, 
Syr.  acactte, 
dl.  gBullh., 

8ig. — Tabltspoonful  L  i.  d. 


IJ.' 


^ 


XX.    M. 


Irrigation  of  the  urethra  with  mild  solutions  of  mercuric 
chloride  or  potiissium  permanganate  is  to-day  generally  accepted  as 
the  berst  method  of  treating  the  disease.  The  urethra  should  first 
be  cleared  of  pu^  l>y  urination,  after  which  from  1  pint  to  1  quart 
of  a  warm  bichloride  solution  (1  :  30,0C)0),  or  permanganate 
(1  :80W),  sh<)uld  be  altowetl  to  pass  through  the  anterior  urethra 
by  means  of  the  Janet  or  Valentine  irrigating  apparatus  (Fig. 
151).  The  streugtb  of  these  solutions  may  be  gradually  increased 
as  the  symptoms  improve.  Argonine,  protargol,  or  argT»-rol  will  be 
found  useful  as  injections  once  or  twice  daily,  alone  or  in  addition 
to  the  irrigation.  The  argyml  [possesses  oeitain  advantages,  and 
may  be  used  in  aque<>os  solution   in  a  strength  of  2  to  5  per  cent. 

For  the  treatment  of  jwsterior  urethritis,  the  use  of  silver  nitrate 
in  the  deep  urethra  by  means  of  the  Ultzmann  or  Keyes  dwp 
urethral  syringe  (Fig.  1">*2)  will  l»e  f(»und  effective.  The  instilla- 
tions should  be  made  not  ot^ener  than  once  a  day  :  about  1 0  drops 
^houlil  lie  usetl,  and  the  strength  of  the  solution  should  never 
exceed  10  grains  to  the  ounce.  Irrigation  of  the  entire  urethra 
and  bladder  from  the  meatus  by  hydr<>stiitic  prt^ssure  by  means  of 
the  Janet  or  Videntine  appiiratus  is  to  l:>e  recommendtHl  when  posi- 
terior  urethritis  is  present  ;  only  wcsik  solutions  of  silver  nitrate  or 
pota^iiun  permanganate  should  be  employed.  After  the  discharge 
bas  lost  it*  purulent  character,  and  after  the  gon<icocci  have  di.*- 
appeared  from  the  thin,  watery  secretion,   irrigations  should  be 
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suspended  and  the  injection  of  some  astrinj^.*nt  .sohitirtn,  as  zinc 
siilplnx*arlMilate,  Ittul  acetat<.%  or  liisniiitti  su.s|K'nd<.'<i  in  glycerin 
and  Wilier,  advii?ed.     Thctie  iujeedtnts  should  be  repeated  several 


Fig.  152. 


Kejres  deep  urethral  syringe. 


times  a  day,  always  ttflrr  urination.  If  the  discharge  does  not 
readily  disapi^ar  under  thi.s  treatment,  the  uretlira  should  be  ex- 
amined by  the  Otis  endoscope  (Fig.  153)  for  inflamed  follicles  or 


Fia.  153. 


-RCHCERER  CO.N  Y. 


OtJs  pndoBCope. 

crannlar  patches.  These  when  present  may  be  treated  by  direct 
applications  of  strong  silver  nitrate  solutions  thn>ugh  the  endo- 
scopic tube.  Tlic  us4>  of  steel  sounds  two  or  three  times  a  week 
will  often  l>e  found  useful  in  this  stage  of  the  discjise. 

The  patient  can  Ik'  pronounecil  enretl  only  when  no  discharge 
exists,  and  when  the  urine,  after  being  retaine<l  for  six  hours, 
shows  no  free  pus  or  tripper  foden  ctmtaiuing  pus  or  gonococci. 

Chronic  Urethritis, 

It  frequently  haj>pen8,  even  after  the  most  ciircful  treatment, 
that  acute  urethritis  is  followed  bv  a  chronic  condition  character- 
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ized  by  the  presence  of  a  more  or  less  constant  thin  mueopunilent 
discharge  (gleet),  without  jjaio  or  other  discomfort,  and  by  a  fre- 
quent return  of  the  acute  symptoms  of  the  disease  as  a  result  of 
sexual  excitement  or  alcoholic  indulgence.  These  recurrent  acute 
attacks  may  closely  resemble  a  fresh  infection,  and  retjuire  the 
same  tre:itment.  Fnijuently  there  is  nn  vi>ible  discharge  and  the 
patient  believes  himself  to  be  well,  and  the  only  sign  o(  the  di^ 
ease  may  be  the  presence  in  the  urine  of  small,  thread-like  bodies 
{tripp^faden)^  which  represent  the  niimite  purulent  -eeretioo  whirh 
atlheres  to  a  granular  patch  i>r  the  contents  <^>f  an  intlaraed  gland  or 
follicle  of  the  nrethral  mucrms  membrane.  This  condition  is  fre- 
quently associated  with  stricture,  cJironic  seminal  vesiculitis,  or 
f<»Ilicuiar  prostatitis,  and  rt^quires  longni'on tinned  treatment  with 
sounds,  deep  irjstillations,  and  Ifxal  applirations. 

The  condition  is  important  chiefly  for  the  reason  that  the  ure- 
thral secretions  in  these  cbn>nic  cases  are  often  highly  contagious, 
a  fact  not  generally  recognized  by  the  profession. 

Stncture  of  the  Urethra. 

Stricture  of  the  urethra  is  an  abnormal  narrowing  of  the  canal 
due  to  cicatricijxl  eontractiou  following  gonorrhoea,  ulceration,  jK^ri- 
urethral  inflammation,  or  trauma.  The  cicatrix  may  ct^nipletely 
surround  the  canal,  or  it  may  be  limitetl  to  a  pirtinn  only  of  its 
circumference.  This  condition  is  frequently  spoken  of  as  organic 
stricture,  to  distingiiL'«h  it  from  ttjxufnwdie  stricture,  a  condition 
which  may  produce  similar  symptoms,  but  is  due  simply  to  a 
reflex  contraction  of  the  urethral  muscles. 

Strictures  following  g<3uorrhiea  may  occur  at  any  point  in  the 
urethra  anterior  to  the  prostate,  but  are  most  frequent  in  the  region 
of  the  bulb  nr  near  the  meatus.  They  begin  as  round-cell  intil- 
trations  of  the  mucous  membrane  and  submucous  tissue,  which 
are  eeu^'ily  detectetl  in  the  earlier  stages  by  the  bulbous  Ixmgie 
(Fig.  154)  or  urethrameter  of  Otis  (Fig.  155).  If  subjected  to 
gradual  dilatation  at  this  j>eri«Kl,  they  frequently  l)eoome  absorbed 
and  completely  disappear.  If  neglected,  they  l>ecome  more  fibrous 
in  character  and  yield  less  readily  to  the  use  «>f  sounds.  Strictures 
occurring  in  the  penile  urethra  rarely  contract  to  such  an  extent 
aa  to  cause  retention  of  urine.  In  the  region  of  the  bulb  and 
membranous  urethra,  however,  they  are  prone  to  produce  great 
narrowing  of  the  cjmal,  often  c<^in verting  it  into  a  dense  fibrous 
cord  tunnelletl  only  by  a  narrow,  tortuous  channel.  As  a  result 
of  the  resistance  offered  by  such  a  stricture  to  the  outward  passage 
of  urine  the  urethra  l»ehind  the  stricture  is  dilated  and  the  bladder 
hypertrophied.     The  mucous  follicles  and  urethral  glands  behind 
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Fig.  155. 


such  a  narrowing  partake  in   the  general  dilatation,  and  may  be 

convertwl  into  minute  flivcrtioiihij  wliicli,  if  infection  be  added, 

may  form  jwri-uretbnil  abist-esst^.  which  may  or  may   not  retain 

their  connection  with  the  urethral  canal.      Wlioii  ^nvh 

an    ab.-^ee.ss    breaks  ejxtemally  a    urinaiy   tistiila   may 

result.      If  the  i^tricture  iH-vomes   too  narrow  to  allow 

the  urine  to  be  forced  through,  or,  what  is  far  more 

common,  if  a  certain  amount  of  inflammation  ora^ema 

develojiji  about  a  narrow  but  not  impermeable 

^*^    *    stricture,  absolute  retention  of  urine  results. 

^^L      This  quickly  causes  extreme  distention  of  the 

^^^    bladder  and  of  the  urethra  behind  the  strict- 

^^^1    uretl    area,  giving   rise   to  viok*nt    cxjndsive 

^^^V    efforts  on  the  part  of  tlie  }>aticiit,  which  frc- 

^^^     (|uci)tly  result  in  rupture  of  the  urethm  and 

extravasation  of  urine  into  the  tissues  of  tlie 

p»erinenm  and  scrotum,  quickly  leading,  if  not 

relieved,  to  gangrene,  abscess-formation,  and 

grave  sepsis.      In  narrow  strictures  of  long 

standing  the    hyjxrtrophied    muscular   fibres 

of  the  bladder  may  Ix-cume  sepanited  and  the 

mucous  membrane  be  forced   between   the^ 

muscular  l>an<ls,  fttrming  diverticula  or  a  crm- 

ditit»n  descrilijed  ns  a  trahrcuhtt^d  bhfkkr.    If 

I  the  intra  vesical    pressure  is  long  contiuuetl, 

the  urctei's  [ind  renal  pelves  may  dilate,  giving 
p  rise  to  single  or  double  hydronephntsis.     If 

R  to  this  condition   infection  is  added,  a  septic 

pyelonephritis  results. 

Symptoms. — In  strictures  of  large  calibre 
there  may  Ite  no  symptoms  whatever,  or  there 
may  l)e  only  the  symptoms  of  clirr>nic  urt-thritis 
due  to  the  jyreseneeof  granular  patches  Ix-hind 
the  point  or  piiuts  of  narrowing.  Wlien  tlje 
stricture  becomes  sufliciently  mirrowed  to 
cause  oljstruetiou  to  the  uatunil  flf>w  of  urine, 
the  calls  to  iirinate  may  be  more  frequent,  and 
.  each  act  <>f  micturition  is  accompnnied  liv  an 
9  unusual  and  sometimes  painful  effort.  The 
stream  is  small,  twisted,  or  scattering,  and  is 
expelled  with  little  or  no  force.  Sexual  ex- 
citement, alcoholic  excesses,  and  severe  bodily  strain  will  fre- 
quently eiiuse  an  aggravation  of  the  condition  from  congestion  of 
the  |iarts,  and  temp<ii*ary  attacks  of  partial  or  comjilcte  retention 
may  occur.     These  are  generally  relieved  by  a  hot  bath  and  mild 
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cathartic  measures.  The  attacks  of  retention  gradually  increase 
in  frofjuency  until  finally  one  ijccurs  which  i>  not  relieved  by  the 
ordinary  meth(xls  at"  treiilnuiit ;  and  unle>>  surgi(*;il  mea-sures  can 
be  promptly  employed,  extravasation  of  urine  take:^  place,  followed 
by  abscess,  sloughing,  and  urinary  fistula.  Death  not  infrequently 
occurs  as  a  result  of  septic  infei'tiou  following  extravasation  of 
urine  or  from  septic  pyelonephritis. 

Dia^osis. — In  a  sus[»eeted  rase  of  stricture  the  following 
methml  may  be  employed  to  arrive  at  a  correct  diagnosis.  The 
patient  is  instructetl  firet  to  pass  the  urine  into  two  glasses.  Pus 
and  shreds  in  the  first  glass,  the  second  remaining  clear,  indieite 
the  presence  of  a  urethritis  or  an  open  prostatic  abscess.  An 
equal  amount  of  free  pus  in  both  glasses  indicates  cystitis  or  pye- 
litis. A  large  amount  of  pus  in  the  first  and  a  small  amount  in 
the  second  glass  indicate  iK>sterior  urethritis.  If  the  urine  is 
passed  in  a  fair-sized  stream,  after  disinfection  rif  the  meatus  and 
anterior  urethra,  an  Otis  urethrameter  covered  with  a  freshly 
boiled  rubber  cap  may  be  introduced  closed  to  the  bulboraem- 
branous  junction,  opened  to  No.  30  or  32  F.,  and  slowly  with- 
drawn. If  the  instrument  is  arrested  at  any  point,  the  dilating 
screw  is  turned  down  until  the  bulb  pjisses  the  obstruction,  then 
again  turned  up  to  the  normal  size  of  the  canal,  and  the  entire 
anterior  urethra  in  this  manner  explored.  If  the  urethra  will  not 
admit  the  urethrameter,  it  may  \)e  exploretl  by  means  of  small  bul- 
bous !r>ougies,  cutting  the  meatus,  if  ncces^arA-,  for  their  intnxluction. 
After  the  anterior  urethra  has  been  measuretl,  an  attempt  ^houhl 
be  made  to  explore  the  deep  urethra  by  introducing  the  largest 
sized  steel  soun<l  which  will  jiass  the  anterior  jxirtion  of  the  cjinal. 
If  this  is  arresteil,  smaller  sizes  are  attempted  until  one  finally 
passes  to  the  bladder.  If  the  smallest  >teel  sound  will  not  |tass, 
an  attempt  should  be  made  with  tlie  smaller  gum  elastic  or  filiform 
bougies.  After  the  examination  has  been  completed  the  urethra 
and  bladder  should,  if  |Missible,  be  irrigated  witli  a  mild  solution 
of  bichloride  or  pitassium  [lermanganate. 

Treatment. — If  the  surgeon  is  called  ujxjn  to  relieve  an  attack 
of  acute  retention  of  urine,  during  the  course  of  the  preliminart' 
examination,  just  ilcscril>etl,  a  small  bougie  or  filiform  may  \te 
passed  to  the  bladder.  This  should  lie  tie<l  in  ami  left  in  place 
to  ser\-e  as  a  guide  while  the  patient  is  l»c»ing  prepared  for  ojiem- 
tion.  If  for  any  reason  radicid  operatiivn  is  not  advisable  at  that 
time,  the  retention  will  Ik?  gradually  relieve<]  by  urine  i)a.ssing 
along  the  side  of  the  bjugic.  This  will  \>o  hastened  by  the  use  of 
a  hot  bath  and  the  ingestion  of  hot  diuretic  drinks.  Twelve 
hours  later  the  lx>ugie  may  l)e  remove«l  and  replaced  by  a  larger 
size,  and  from   this   point   gradual  dilatation  may  be  practised. 


Hc'vprni  nhvn  of  the  pim-<»lii!*tic  olivc-fwjinted  bougies  (Fig.  156) 
hltuultl  1)1*  jiitrcrfliiocfl  v'M'h  (lay  until  the  strieture  is  tJufficieiitly 
<lihite*l  tu  (>4iriil  a  No.  15  F.  steel  sound,  after  which  tliese  in- 
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struineote  should  be  employed.  Id  cases  in  which  the  dl*t<»ntiim 
of  the  bladder  is  great  and  there  is  danger  of  extntvasfntton,  tin* 
use  of  the  Goaler  tunnelled  soond  (Fig.  157)  or  catheter  (Fig. 
15S)  over  the  filiform  may  be  necessary  to  relieve  the  retention 
quickly.  In  case  no  boogie  can  be  pa&sed,  the  patient  :<houUl  l>e 
edioized  and  placed  in  the  Lithotomy  }K)sition,  and  at\er  tho  uxial 
preparation  of  the  parts  a  sound  should  be  introduccil  to  the  strict- 
ured  area  if  this  is  located  in  the  j^rineal  n^«>n,  and  held  6nnly 
against  the  stricture  by  an  assistant.  A  longitudinal  incision  is 
then  made  in  the  median  line  of  the  perineum,  and  the  various 
tii^-iues  dividetl  until  the  urethra  is  reacht>d  ;  this  is  then  0|HnKxi 
on  the  point  of  the  sound,  and  the  edges  of  the  urethral  woiuiil 
held  apart  by  two  silk  sutures.  An  attempt  is  then  nuuie  to  jmn-. 
a  fine  probe  director  to  the  bbdder.  If  there  are  no  false  |xa>- 
sages  and  the  case  has  not  Ix-en  subjected  to  harsh  instruuu'nta- 
tion,  the  posterior  urethral  opening  can  generally  Ix*  foun<l  at  the 
apex  of  a  cone  made  by  drawing  outw:ird  the  urethral  mamna  by 
the  silk  sutures.  It  ixi'asionally  happens  that  a  very  considerable 
search  is  made  before  finding  the  ix>sterior  o|)enintr,  antl  a  careful 
dissection  of  the  perineum  may  Ix'  necessary.  When  fotnul,  the 
posterior  urethra  should  be  diluted  with  dressing-ftjrcep^  |wss*h1 
along  the  groove  of  the  director,  or  by  the  finger.  A  I'ulWiyA-*! 
sound  is  next  passed  from  the  meritus  to  the  bladder  to  insiin*  ll»e 
jiatency  of  the  entirt*  canal,  after  which  a  Xti.  ^^0  or  112  F.  ruhlM-r 
fxrineal  drtiinagr'-tulae  should  be  passfd  into  the  liladder  thnuiy^h 
the  |*erineal  wound  and  seenreil  by  a  single  ?-utiire.  The  wtnind 
should  then  be  packed  aroinid  the  tulx*  and  a  T-btindage  applied. 
AMien  the  patient  is  phieecl  in  l»eil  the  end  of  tlie  tlrainap'-tul>e 
should  be  eouueeted  with  one  k-ading  to  a  large  bottle  or  reservoir 
j>lace«l  under  the  bed,  and  ooutaining  a  solution  of  iner(?urio 
chloride. 

If  no  posterior  opening  can  be  found,  two  methods  are  upen  lo 
the  surgeon  :  One  of  these  is  known  as  Cox's  M|KT;itti*'ii,  which 
consists  in  placing  the  forefinger  of  the  left  hand  in  tlu'  n*etum 
and  finding  the  a|x»x  f»f  the  prostate,  then  with  tlie  right  hand 
passing  a  thin-bladed  knife  through  the  perineal  tissues  l«i«kwai"d 
and  upward  exactly  in  the  median  Iin<*  until  the  dilatetl  |M>f*if  rir>r 
lu^thral  i»ouch  is  opene<l  just  above  the  tip  *4'  the  finger  in  the 
rectum.  The  cicatricial  tissue  which  giiierally  if»  foniHl  lo  intiT- 
vene  between  the  anterior  and  posterittr  p«>rti(>ns  of  the  urethra  is 
then  dissected  away,  a  full-sized  sonml  jiassed  from  tlu'  meatus  lo 
the  bladder,  and  the  bladder  drainiHl  with  a  So.  .32  F.  rublxr 
|tabe  as  described  above.  The  other  alternative  is  Ut  open  the 
(bladder  from  above  (suprapubic  cystotomy),  and  to  jklss  a  tumnd, 
catheter,  or  bougie  outwanl  through  the  internal  urethral  orifice 
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'OF  THE  BLADDOL  JJfD  URETHRA. 


Fn.  Uiii  waiSi  h  haigm  ife  trmrn  in  ^  yiiiwl 

■M.       It   ■HBV'  tnm    K  cot  dlMill  l^QB 

Itfae  gMe  tfiwiinf. m  m  Ca^^ wfeaAm 

olBR  of  the 


Otii-Wyvth  urethrotome, 


of 

■tfjger  onpBP  wbhb  wbI  sol  yiBfl  to  diiB- 
taAm^  ^m  m  wiaA  iikt  fmm^  o£  m  aaoBd 

ftrvwfmea  nmllml  Seftr  iv  bftMner  imt:i- 
hBitj,  extonftl  pcnml  uctbrutoaQT  wtth 
a  goide  msT  be  pnetKcd.  Thb  is  an 
opggjtiua  simikr  to>  the  pgucedBic  jtt>t 
descfibcd,  bat  is  nodii  ampler  lor  the 
leasoo  tbftt  a  gnwicd  staff  i^  iDtnjdaced 
fifst  and  the  cot  into  tbe  inethra  is  made 
upon  the  staff.  After  dhrisMn  of  all  strict- 
ored  ttsBoe  tlie  Uadder  is  dratiKd  as  de> 
ficnbed  ab«>ve. 

Anterior  strictures  of  the  mvtfani  (wtthiD 
6ve  incbe»  of  tbe  meatus)  mar  be  treated 
bj  hitntai  arrfftrqfawy.  Genaal  anaes- 
thesia IS  not  neoessarv,  bat  i^  often  teira- 
blfc  If  local  aniEsthesia  is  employed, 
about  I  dntchm  of  a  4  per  cent,  solution 
of  cocaine  Is  introdnced  into  the  bulbous 
urethra  bv  mean^  of  a  l«ing-pointed  svringe, 
and  retainerl  bv  compressing  the  lips  of 
the  meatus  for  five  minutes.  A  drop  of 
tbe  same  solution  is  next  introduced  jui^t 
below  the  meatu?;  with  a  hj'podermic 
syringe.  The  urethra  and  glaui*  are  then 
thon»ughly  cleansed  with  a  solution  of 
mercuric  chloride.  The  meatus,  if  strict- 
nretl,  is  divided  downward  to  the  full  s^ize 
of  the  canal  and  the  other  bands  accurately 
Ir>cated  witd  l«ii!b«m.s  Ixmgies.  An  Otis 
dilating  urethrotome  (Fig.  1."j9)  is  then 
introduced  to  such  a  depth  that  the  blade 
as  it  emerges  is  just  behind  the  stricture. 
The  diliitor  is  oj>eiied  to  the  full  size  of 
the  nrethni,  putting  the  stricture  on  the 
stretch.  The  blade  is  then  drawn  quickly 
upward  and  df>wnward  twice,  the  dilator 
partly  dosi'd, and  the  urethrotome  reraove<l. 
The  hemorrhage  is  apt  to   be  free  for  a 
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moment,  but  sooo  ceases,  after  which  the  eamil  is  irrigatwl  \nth  a 
hot  solutiou  of  mercuric  chloriile  (I  :  10,000),  a  fiiU-sized  jioiind 
passed,  aud  a  *lre.<sing  of  aseptic  gtiuze  ap|>lie<l  to  the  jikenis. 

Behind  the  meatus  the  cut  should  always  be  made  in  the  roof 
of  the  canal.  Before  each  ULririation  the  dressings  should  be 
removed  and  the  meatus  bathed  with  the  bichloride  solution. 
After  the  bladder  is  emptied  the  dressing  should  be  reapplied. 
During  the  fir^t  few  days  the  |Kitient  should  remain  in  bed  on 
account  of  the  danger  of  hemorrhjige,  which  may  occur  g|M)nta- 
ncously»  but  geuerally  takes  place  after  tiriuation  or  as  a  result  of 
an  erection.  Gently  pressing  the  lips  of  the  meatus  together  for 
five  minutes  and  assuming  the  recumlK'nt  jnusture  in  bed  will  serve 
to  fhtvk  it  in  the  majority  of  instances. 

At\er  all  operations  for  stricture  full-sized  sounds  should  be 
pa^«sed,  at  first  every  three  days,  later  once  a  week ;  and  if  there 
is  a  tendency  to  recontraction,  at  least  once  a  month  as  long  as 
the  tendency  is  manifest. 

Urethral  Calculus. 

Calculi  sometimes  Imlge  in  tlie  prostatic  urethra,  behind  strict- 
ures, or  in  the  fossa  navicularis.  These  <xvur  O3tnmouest  in  chil- 
dren, and  may  give  rise  to  complete  retention  of  urine.  The  seat 
of  the  impaction  is  determined  by  the  presence  of  localized  pain 
and  tenderness  and  by  contact  with  a  urethral  sound.  If  they 
cannot  be  lorcc<l  outwanl  or  backward,  an  external  perineal  ureth- 
rotomy should  be  performed  and  the  stone  removed  by  means  of 
a  small  scoop  or  curette. 

Tumors  of  the  Urethra. 

Primary  epithelioma  of  the  urethra  has  been  reported,  but  is 
exeeetiingly  rare.  It  tx'curs  most  frequently  in  the  rt^ion  of  the 
bulb.  The  disease  is  rarely  recognizcil  early,  the  first  symptoms 
being  generally  retention  of  urine  ami  the  presence  of  a  swelling 
in  the  perineum.  The  treatment  should  be  early  amputation  of 
the  penis. 

Benign  growths  of  the  urethra  r»ccur  more  frequently.  These 
are  papdlomaia,  which  may  (>ccur  just  within  the  meatus,  an^l  a 
fungoid  p^hncuhtrfi  po/vp  sometimes  fouml  at  or  near  the  bulljo- 
membranous  junction.  These  gn^wths  rarely  give  rise  to  marked 
symptoms  unl»?ss  they  reach  a  size  to  produce  obstruction.  0<x'a- 
sionally  they  cause  localizetl  pain  on  urination  and  may  give  rise 
to  a  mucous  discharge.  The  diagnosis  can  only  lie  made  by  the 
endoscope.  The  treatment  should  be  excision  by  means  of  scissors 
or  the  snare.  Some  f»f  these  tumors  are  highly  vascular,  and  the 
bleeding  following  their  removal  may  be  considerable. 


CHAPTER    XXII. 

DfJUEIES  AND  DISEASES  OF  THE  PENIS  AND  SCROTUM. 

ContusioEs. 

Contusions  of  the  ptni-s  ditier  in  no  vnxy  from  eontu?if>D>  in 
other  superficial  regions  of  the  body,  unlej's  the  injury  is  such  as 
to  cause  rupture  of  the  cor])u.s  spongiosum  or  one  of  the  corjxira 
cavernosa^  In  these  cases  an  exteui^ive  haematcKnia  may  fornix  which 
ocok^ionally  requires  open  incision,  removal  of  the  clots,  and  [Kick- 
ing. Contusions  of  the  scnjtum  often  result  in  exteosive  hterua- 
tomata,  either  in  the  cellular  tissue  or  into  the  cavity  of  the  tunica 
vaginalis.  When  in  the  latter  situation  the  condition  is  called 
hmimlocek.  If  of  moderate  size,  thes«>  ha^matomata  refjuire  no 
treatment  other  tluui  rest  and  the  apjilication  of  heat  or  cold.  If 
large,  and  espwially  if  they  continue  to  increase  in  size,  they 
should  be  trwited  by  free  incision,  removal  of  the  clots  and  fluid 
blood,  ligature  of  any  bleeding  vessel,  and  closure  with  or  witbuut 
(baiuage. 

Woimds  of  the  Penis  and  Scrotmm. 

Wounds  of  the  jwnis  and  scrotum  not  inv«)h'ing  the  urethra  or 
testicles  shoidd  be  treated  as  wtmnds  in  other  locations. 


Phimosis. 

Phimosis  is  a  stenosis  of  the  preputial  orifice  preventing  retnic- 
tion  of  the  fon>skiu.  This  is  generally  a  congenital  aflection,  but 
may  result  from  cicatricial  narmwing,  frt>ra  \\\e  healing  of  a 
venereal  ulcer,  or  as  a  result  of  triumni.  In  children  there  may 
be  adhesions  lietwwn  the  glans  and  prepuce,  and  a  collecti<>n  of 
sraegma  just  behind  the  corona  from  the  n^tainitl  secretions 
of  the  coronal  ghouls.  The  condition,  as  a  nde,  produces  no 
symptoms,  hut  occasionally  there  is  itching  or  sense  of  dist'<imfort 
in  the  parts,  and  nut  infn^quently  a  balanitis  is  present.  In 
highly  nervous  individuals  the  i-i^ntlitiou  may  give  rise  to  a  more 
or  less  constant  st*xual  irritation,  evidenced  by  frequent  erections, 
erotic  dreams,  and  seminal  emissions.  In  younger  children,  noc- 
turnal incontinence  of  urine  may  occur. 
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Treatment. — In  infants  the  prepuce  can  usually  be  stretched 
sufficiently  to  allow  the  glan^  to  be  uncovered.  If  this  is  impo^ 
sible,  or  if,  after  retraction,  too  much  constriction  exists,  a  simple 
dorsal  incision  is  generally  all  that  will  Ik?  re^iuireil  uiile?«  the  fore- 
skin is  abnormally  redundant.  In  older  children  and  adidts,  and 
in  infants  with  an  excessi%'e  length  of  prepuce,  circumcision  is  to  be 
advised. 

C^rcumcmon  is  performed  in  the  following  manner :  Either 
t^eneral  or  local  anaesthesia  may  be  employed ;  the  former  is  gen- 
erally to  be  preferred  in  young  cbildren.    After  careful  disiniection 

Fio.  160. 


Circumcision. 


of  the  parts  the  foreskin  is  drawn  gently  and  evenly  downward, 
and  that  part  prr)jecting  Ixyond  the  apex  of  the  glans  cut  off 
obliquely  from  above  downward  and  outward  to  enlarge  the  open- 
ing (Fig,  160).  The  few  bleiHling  [Mjints  are  secunxl,  and  the 
parts  retracted  and  uniteil  with  catgtit  sutures,  after  which  a  dress- 
ing of  sterile  gauze  is  applied. 

ParapMmosis. 

This  condition,  which  is  fairly  common,  results  from  forcibly 
retracting  an  abnormally  narrow^  prepuce.  The  constricted  part, 
after  it  is  drawn  backward  lH?hind  the  c«irona,  exerts  pressure  on 
the  veins  and  causes?  the  glans  and  adjacent  tissues  to  swell  and 
become  markedly  (edematous.  In  extreme  cases  considerable 
sloughing  may  occur.  The  condition  is  a  painful  one,  and  if 
neglected,  reduction  by  the  ordinary  non-operative  means  becomes 
impossible.     In  the  early  stages  the  penis  should  be  surrounded 
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with  hot  gauze  compresses,  and  tlie  parts  gently  but  firmly  squeeze<l 
with  the  hand  to  drive  the  blo<xl  out  of  the  glaus  and  to  rts.luce 
its  size.  The  cedematoiis  prepuce  is  then  drawn  forward  with  the 
thumb  and  iudejt  tioger  of  one  hand,  while  the  glaus  is  pressed 

Flu.  161. 


Reduction  of  parup)i i mxuh.    i Phillips.) 


backward,  as  shown  in  Fig.  161,  When  reduction  cannot  be 
effectetl  by  this  plim,  txu  anesthetic  t^hould  be  administereil,  the 
constricting  band  freely  divided,  and  sometimes  a  more  or  less 
typical  circumcision  performed. 


Tumors  of  the  Fenis  and  Scrotum. 

Papillomata,  or  ivarts,  are  exceedingly  common  on  the  glans 
and  prepuce.  They  appear  also  on  the  scrotum.  When  in  the 
region  of  the  glans  p*nis  tliey  are  usually  assoeiatcd  with  phimosis 
or  other  conditions  pro<lucing  irritation  and  an  excessive  amount 
of  moisture  of  the  parts.  tVari  horns  are  occasionally  observed 
in  this  region. 

Sebaceous  cysts,  dennoids,  lipomata,  and  other  innocent 
growths,  have  been  observed  in  the  scrotum. 

Epithelioma  occm*s  both  on  the  penis  and  scrotum.  On  the 
penis  it  frefjuently  develops  from  a  papilloma,  more  rarely  from  a 
chronic  nicer.  In  the  former  case  the  growth  may  resemble  at 
iirst  a  papilloma  ;  later  tlie  surrounding  tissues  be<*ome  infiltrate<l, 
and  ulceration  occurs  with  involvement  of  the  ingninal  lympb- 
nodes.  "When  developing  from  an  ukvr  there  may  Ix"  no  jiajnlio- 
matous   growth,    but    a    progressively    infiltnitiog   ulcer,    which 
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slowly  destroys   the   organ  aod  involves  the   neighboring   lym- 
phaticij. 

Epithelioma  of  the  scrotimx^  or  chimney-<weep'  cancer,  is 
apparently  more  frequently  obser\'ed  in  England  than  eli*cwhere. 
ll  begins  by  what  is  descriljed  a,s  a  "  sofjt-wart/'  which  may  t>ccur 
on  any  part  of  the  scrotum  and  for  a  long  time  remains  a*;  au 
apfKirently  innocent  papilloma.  Later,  ulceration  occurs,  which 
gradually  spread;*  and  is  aocompanied  by  enlarged  lymph-nodes  in 
the  groin,  which  in  turn  break  down,  leaving  extensive  ulcerated 
areas  often  exposing  tlie  iliac  vessels.  Rarely  the  primai^'  growth 
may  remain  small,  while  the  inguinal  metastases  assume  a  large 
size,  giving  rise  to  the  belief  that  the  primary-  growth  occurred  in 
tliat  region. 

Treatment.^ — Papillomata  of  the  penis  often  disappear  sponta- 
neously when  the  condition*)  which  favor  their  pr«Mduction  are 
removed.  Hence  circumcision  and  treatment  addressed  U*  chronic 
urethral  ilischarges  may  be  indicated.  Excision  of  the  individual 
tumors  with  the  knife,  scissors,  or  snare  is  to  be  preferred  to  treat- 
ment by  caustics.  The  treatment  of  other  inn<x*ent  growths  in 
this  region  is  the  same  as  in  other  parts  of  the  hody. 

Epithelioma  of  the  ])enis  should  be  treated  by  early  amputation 
of  the  organ  and  removal  of  the  inguinal  Ivmph-nodes.  Free 
excision  of  sw)t-warts  is  to  l)e  a*lvisetl  as  soon  as  they  appear,  for 
at  first  they  are  fre^piently  innocent  and  show  no  tendency  to  recur 
after  removal.  When  the  disease  assumes  a  malignant  cliaracter,  it 
should  be  extensively  removed,  sacrificing  the  testicles  if  net^essary, 
and  removing  all  the  areolar  tissue  and  lymphatics  of  both  inguinal 
r^ons. 

V&ncocele. 

Varicocele  is  a  varicose  or  dilateil  condition  of  the  veins  of  the 
spermatic  cord.  This  disease  Is  of  frequent  cH?currence,  l^ing  pres- 
ent to  some  tlegree  in  about  10  per  cent,  of  all  adult  malfr»  (Keye«>. 
In  the  vast  majority  of  aLses  it  occurs  on  the  left  side,  for  the  reaiKjn 
that  the  venous  bloofl-pressure  is  greatest  on  this  side  owing  to 
tho  greater  length  (tf  the  left  sjiermatic  vein  and  its  rectangular 
implantation  into  the  renal  vein.  It  will  be  rememljcrctl  that  as 
the  spermatic  cord  emerges  at  the  external  alxiominal  ring  the 
spermatic  veins  divide  into  a  large  number  of  trunks,  some  of 
which  adhere  closely  to  the  vas  deferens  and  its  artery,  while 
others  are  more  or  less  se])ttrated  frtvm  the  vas  by  loose  areolar 
tiasue.  In  a  condition  of  varicocele  all  of  these  branches  bec*>me 
dilated,  elongated,  and  their  walls  thickened-  This  prr»duces  an 
increased  weight  for  the  dartos  to  support,  and  as  it  gradually 
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yields,  the  left  half  of"  the  scrotum  M^th  its  mass  of  veins  anil  tot*- 
tiek'  Hiigs  lower  and  lower  until  it  hangs  from  odc  to  three  inches 
bclow^  ks  fellow. 

The  symptoms  of  varicocele  are  of  two  kinds,  the  htcal  and 
the  nervous.  Local  symptoms  may  be  entirely  absent,  and  the 
eondition  may  be  discovered  by  accident  by  the  patient,  or  his 
attention  may  firt^t  be  directed  toward  it  by  bis  methcal  advisor. 
^\'hen  large,  the  varicocele  nuiy  cause  a  sense  of  weight  and 
sunietimcK  dragging  j)ain  in  the  scrotum  and  groin,  which  are 
relieved  on  lying  down  and  increased  by  severe  bo<lily  strain. 
Atrophy  of  the  tei>ticle  occasionally  occurs.  The  nervous  symp- 
toms are  varied  in  character,  but  corresiifmd  to  the  group  nsually 
pre-M-'nt  iu  sexual  neunistheniu.  Sexual  w-cakness,  premature 
ejaculation,  and  erotic  fancies  are  the  chief  complaints. 

The  diagnosis  oi'  varicocele  is  not  ditticult.  Enlargement  of 
one-half  of  the  scrotum  and  the  presence  of  the  dilated  veins, 
which  give  to  the  cxauiiuiiig  haud  the  sensation  of  a  mass  of 
angle  worms»  arc  ]iathognomouic  of  the  condition.  The  veins  are 
cmjjtied  when  the  patient  assumes  the  recumbent  posture,  but 
quickly  refill  when  the  erect  position  is  again  taken.  Pressure 
over  the  inguinal  ring  appliwl  while  the  patient  is  on  his  back 
and  maintainetl  after  he  rises,  will  retanl  but  not  prevent  refill- 
ing of  the  veins,  unless  the  pressure  is  such  as  to  occlude  the 
arteries. 

Treatment. — In  mild  cases  without  symptoms  no  treatment  is 
requirefl.  If  thcJC  is  a  certain  amount  of  pain  or  dragging  sensa- 
tion, the  wearing  of  a  suspeusoiy  bandage  will  often  give  prompt 
relief.  In  the  severer  cases,  in  which  the  symptoms  are  progressive 
or  iire  of  sufticient  moment  to  justify  the  use  of  more  radical 
mensurcs,  o{tcmtion  is  advisable,  which  may  lie  performe*!  in  the 
follrkwing  manner  :  After  the  usual  preparation  of  the  patient, 
ether  is  administered  and  an  incision  one  inch  in  length  is  nuule 
over  the  sjiennatic  conl  as  it  emerges  from  the  external  abdom- 
inal ring.  Through  this  incision  about  two  inches  of  the  cord 
are  withdrawn,  drawing  the  testicle  to  the  upjier  part  of  the  scrotal 
pouch.  Tile  vari*ius  tunics  are  then  careiuliy  divided  until  the 
large  mass  of  dilated  \*eina  is  rejicheil.  These  are  easily  srpa- 
nitc<I  from  the  small  nuiss  which  surrounds  the  vas  deferens,  which 
should  not  he  disturlxHU  The  large  mass  is  (h-awu  nutward,  freely 
sejKiratwl  from  the  n*st  (if  the  cord,  and  doulth'  ligated  w^itli  cbro- 
micized  catgut,  one  ligature  Ijcing  placed  near  the  external  ring 
and  the  other  just  above  their  JQuetion  with  the  tissues  of  die  epi- 
didymis. After  the  ligatures  are  applietl  the  interveniug  mass  is 
cut  away  and  the  wound  cl<»sed  withimt  dniinage.  2klany  surgeons 
make  the  incision  through  tlie  tissues  of  the  scrotum,     There  is 


no  advantage  in  this,  and  the  writer  believes  there  is  more  risk  of 
infection  on  account  of  the  eorrngated  skin  and  difficulty  in  keep- 
ing tiie  dressings  snugly  applied. 

Hydrocele. 

Hydrocele  is  a  collection  of  fluid  in  the  tunica  va|rinalis  testis. 
Thi.*  may  be  due  to  an  acute  inflammation  of  the  epididymis 
(acute  hydrocele),  to  a  cbronie  intlammaiory  process  of  the  timica, 
to  trauma,  and  to  other  conditions  the  nature  of  which  is  not 
well  undersftood.  Acute  hydrocele  almost  always  accomj)anies  in- 
flammations of  the  testicle  or  epididymis.  The  amount  of  fluid 
present  under  these  conditions,  however,  is  usually  sniall,  and  is 
rapidly  absorbed  after  the  iufianimatorv'  process  has  subside<J.  In 
the  ordinary  forms  of  chronic  hydrocele  the  caWty  of  the  tunica 
vaginalis  is  distendetl  with  a  clear  straw-colored  fluid,  which  gives 
rise  to  a  pyriform  enlargement  of  one-half  of  the  scrotum,  the 
apex  of  which  is  directed  upwanl  and  extends  for  a  variable  dis- 
tance on  the  cord.  The  tumor  is  smooth,  regular  in  outline,  and 
elastic.  If  not  too  tense,  fluctuation  csin  genemlly  be  detected. 
There  is,  as  a  rule,  no  subjective  symptom  other  than  a  feeling  of 
weight  or  dragging  sensation.  The  testicle  is  locate<l  at  the  poste- 
rior and  inferior  portion  of  the  sac,  and  may  occasionally  be 
detected  by  }iaJ|)ation.  Unless  the  walls  of  the  sac  are  greatly 
thickened,  the  tumor  is  raotierately  translucent,  which  ser\*es  to 
distinguish  it  from  solid  tumor  of  the  testicle  or  a  haemat<:»cele. 
The  tliagnosis  can  be  e-^tablishetl  by  the  introduction  of  a  neeille 
and  the  withdrawal  of  a  straw-colored  fluid  not  spontaneously 
eoogidable,  containing  albumin  and  cholesterin  crystals. 

Hydrorde  of  the  cord  is  a  circumscribetl  ciLtUeotion  of  fluid  in 
some  uuobliteratod  portion  of  the  funicular  process  along  the  cord. 

Con{/cuital  hyfJrocele  is  a  collection  of  fluid  in  the  nnclctsed 
vaginal  process  of  the  peritoneum,  and  is  generally  associated  with 
the  pre!?ence  of  a  congenital  bemia. 

Chj/loujt  hydrocele  is  a  distention  of  the  tunica  vaginalis  with 
a  milky  fluid  resembling  chyle.     It  is  due  to  fibiriasis. 

Treatment. — The  jiolliative  treatment  of  hydrocele  consists  in 
tapping  the  cyst  and  withdrawing  the  fluid.  To  tap  a  hydrocele 
properly,  the  scrotum  should  be  disinfected  and  rendered  tense  by 
grai^ping  it  firmly  ^-ith  the  hand.  A  sterile  trocar  is  then  intro- 
ducc«l  through  the  anterior  wall,  the  instnmient  being  directed 
srmiewhat  upward  and  backward  to  avoid  wounding  the  testicle, 
AHer  the  fluid  is  withdrawn  the  opening  \&  closed  with  a  bit  of 
sterile  cotton  and  collodion.  The  fluid  slowly  returns,  and  the 
process  has  to  be  frequently  repeated. 
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The  radical  cure  of  hydrocele  i-s  effected  l>y  two  niethcxis,  tliai  by 
irije<?ti(>n  of  pure  carbalic  acid  into  the  sati,  and  the  open  operation. 

li*  the  injection  method  is  to  be  practised,  the  scrotum  is 
prepared  in  the  usual  manner,  and  iW-  needle  (tf  a  hyjiodcrmic 
.syringe  con  tain  iug  10  or  15  drt>ps  of  jaire  carlxilic  acid  is  thrust 
into  the  upper  (lart  of  the  sac  antl  held  by  an  assistaiit.  The 
surgeon  then  introduces  a  trocar  below  and  withdraws  the  fluid, 
When  the  sac  is  emptied,  the  needle  of  the  syringe  still  being 
witliiu  the  .sac,  the  carlxtlic  acid  is  injected  and  evenly  distributiil 
by  rubbing  the  walls  together.  Both  openings  arc  then  setdetl  and 
the  patient  placed  in  l>ed.  A  eertaiii  amount  of  pidn  and  swelling 
of  the  paits  occurs  during  the  succeeding  forty-eight  hours,  but 
this  quickly  subsides,  A  cure  by  this  method  may  be  expected  in 
almut  90  per  ceut.  of  the  cases. 

Several  open  operations  are  practised.  The  simplest  one  is  tu 
make  an  incisiou  into  the  sac,  evacuate  the  fluid,  and  apply  pure 
carbolic  acid  to  the  interior  by  means  of  a  cotton  swab,  after 
which  the  wound  is  jiartly  united  with  sutures  aud  a  small  gauze 
or  nibber  tissue  drain  left  in  the  ca\'ity  for  twx*  or  three  tlays. 
Another  method  is  to  incise,  evacuate  the  fluid,  and  [mck  the 
cavity  with  gauze.  A  third  method,  and  perhaps  the  surest  of 
all,  is  to  incise  the  sac  freely  and  then  dissect  out  its  jKinetal 
layer,  arrest  blettlitig,  aud  partly  close  the  wtnind,  providing 
drainage  by  a  gauze  packing  or  the  introduction  of  a  smail  folded 
piece  of  rubber  tissue. 

All  of  the  open  methods  require  a  period  of  convalescence  of 
from  ten  dav.s  to  two  weeks. 


DISEASES  OF  THE  TESTICLE,  SEMIXAL  VESICLE,  AND 
PROSTATE. 

DISEASES  OF  THE  TESTICLE. 

Ectopic  Testicle. 

IlfPERFEcr  descent  of  the  tt'jitide  may  result  in  itg  remnioing 
in  the  abdominal  cavity,  near  tlie  internal  alxlominal  ring,  in  the 
inguimil  canal,  in  or  just  without  the  ejctemal  ring.  Uodor  the 
two  last  condition:*  the  organ  is  uj^ually  movable,  and  may  often 
be  drawn  upward  or  forced  downward  at  will.  In  its  normal 
de^scent  the  testicle  may  for  some  reason  escape  the  scn^Uil  pouch 
and  lie  in  the  subcutaneous  tissues  of  the  groin  or  |K'rineum. 
Such  testicles  are  usually  atrophicil,  are  frequently  functionlejss, 
and  are  occasionally  the  seat  of  malignant  disease  later  in  life. 
Undescended  testicle  is  often  associated  with  congenital  inguinal 
hernia. 

In  the  treatxDent  of  this  condition  an  attempt  may  be  made  to 
place  the  organ  in  the  scrotum.  In  the  inguinal,  cniral,  and  peri- 
neal varieties  this  is  often  possible.  In  the  higher  varieties  of 
undescended  testicle  this  is  impossible,  and  the  testicle  should  be 
removed.  The  operation  for  undescended  testicle  should  cnnsi'St 
in  an  incision  along  the  inguinal  canal  extending  downwanl  to  the 
scrotum  ;  the  testicle  and  coni  should  be  dissected  free  from  the 
surrrtonding  tis.sues,  the  inguinal  ainal  opened,  and  gentle  traction 
made  to  increase  the  length  of  the  cord.  If  this  is  not  sufficient 
to  allow  the  organ  to  lie  easily  in  tfie  scrotal  p»uch,  the  floor  of 
the  Inguinal  canal  should  be  divided  and  the  c*ir*l  transplanted  to 
allow  it  to  emerge  from  the  abdomen  near  the  pubic  spine.  This 
will  give  an  increased  length  to  the  cf>rfl  and  allow  an  inch  or  more 
of  descent.  A  jK)cket  should  next  be  wade  by  sejwimting  the 
tissues  of  the  scrotum,  and  the  testicle  and  Its  enveloping  tunics 
placed  within  it  and  held  by  one  or  two  catgut  sutures.  The  in- 
guinal canal  shoiUd  then  be  re|>aired  as  in  the  Bassini  ojK'ration 
for  hernia,  and  the  woimd  closed. 

Contusions  of  the  Testicle. 

ContiL«ions  of  the  testicle  are  of  frequent  oecurrence,  and  result 
horn  a  variety  of  traumata. 
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The  symptoms  are  a  severe,  sickening  jwiin  accompanied  often  by 
a  grave  degree  of  shook,  evidenced  by  pallor,  weakness,  cold  per- 
spiration, and  a  nipid,  fwble  pulse. 

The  tareatment  should  consist  in  rest  and  hot  fomentations  to  the 
injurcnl  part.  Severe  eontusinus  are  fretjuently  followetl  by  inflam- 
mation and  subsequent  atrophy  oi'  the  organ. 

Wounds  of  the  Testicle. 

Wounds  of  the  testicle  give  rise  to  much  the  same  symptoms  as 
severe  contusions,  and  in  tliese  cases  tlie  surgical  treatment  should 
always  be  carried  out  under  general  anaesthesia  on  account  of  the 
severe  shock  which  frequently  accompanies  the  handling  and  sutur- 
ing of  this  highly  sensitive  organ. 

Wounds  of  the  testicle  should  be  promptly  repaired,  under  the 
strictest  aseptic  precautions,  for  the  r*'asf>n  that  a  failure  of  union 
and  infec^tion  of  the  parts  frequently  give  rise  to  hej^nia  tr»tw,  a 
condition  characterized  by  protrusions  of  large  masses  of  convoluted 
tubules,  which  form  a  sttft,  bleediug,  fuugating  mass  requiring 
castration. 

Torsion  of  the  Spermatic  Cord. 

Torsion  of  the  sjicmiatic  cord  is  a  rare  condition  caused  by  a 
twisting  of  the  cortl  and  rotation  of  the  testicle,  the  etiology  of 
which  is  not  well  understood.  In  the  milder  varieties  there  is 
pain  in  the  testicle  of  a  sickcuing  chamcter,  with  nausea  and  evi- 
dences of  shiH'k.  In  the  severer  forms  the  vessels  may  be  so 
strangulated  as  to  give  rise  to  gangrene  of  the  orgim.  In  these 
cases  there  is  generally  to  be  felt  an  indurated  swelling  at  the  seat 
of  the  twist,  alKtve  the  testicle,  which  is  tender  to  the  touch. 

If  the  condition  cannot  be  relieved  by  manipulation,  open  opera- 
tion is  to  be  advised  with  a  view  to  relieving  the  twist  or  removing 
the  gangrenous  testicle. 

Acute  Hpididymitis. 

Acute  epididymitis  is  an  inflannnation  of  the  epididymis,  caused 
in  the  great  maji>rity  of  cases  by  extension  of  a  gonorrhceal  pntcess 
from  the  urethra.  This  complication  is  practically  always  jvrecetled 
by  the  oecurreuce  of  a  posterior  urethritis,  and  the  prot*e?s  may 
extend  from  the  jjosterior  urethra  ahmg  the  ejacntator}'  ducts  and 
vasa  dcfercntia,  t>r  by  the  lynqthatics  to  the  epididymis.  It  may 
occur  at  any  periotl  in  the  disease,  but  is  rare  before  the  second 
week. 

The  symptoms  are  ptiin  and  tenderness  in  the  region  of  the 
testicle,  and  the  rapid  f<jrmation  of  an  indurated   mass  occupying 
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the  |X)sition  of  the  epididyrai.s  and  [Miitly  surrouudiog  the  testicle, 
which,  MS  a  rule,  L?  not  iu  vol  vet!  m  the  prwxiss. 

The  swcJling  may  reach  the  size  of*  a  ^^niall  orange^  i.s  accom- 
panied by  redtiej>s  and  cetiema  of  the  scrotunn,  and  is  exquisitely 
tender.  A  certain  amount  of  fluid  is  frequently  present  in  the 
cavity  of  the  tunica  vaginalis.  In  certain  instances  jiain  and  ten- 
derness io  the  groin  over  the  region  of  the  siiermatie  e^  ird  precede 
the  deveh>pment  of  sympt*>ms  in  the  scrrttnm.  In  tliese  csises  the 
vng,  deferens  can  be  felt  as  a  thickened  tender  cord  at  or  just  below 
the  external  abdominal  ring.  The  sympt+>nis  develop  quickly, 
the  scrotal  tumor  often  doubling  in  size  in  twenty-four  hours. 
There  are  fever,  headache,  malaise,  and  oecasiunally  cliills  at  the 
outset.  Not  infreqiieutly  there  is  marked  diminutiftn  of  the 
urethral  discharge.  These  symptoms  continue  without  abatement 
for  several  days  ;  the  jxiin  and  tenderness  then  gnidually  ^nbside 
and  the  swelling  slowly  disapjx-ars.  A  small  hanl  n<xiule  ot^en 
persists  in  the  bead  or  tail  of  the  epididymis  for  months  or  years, 
which  may  ct>mplet4?ly  occlude  the  lumen  of  the  vas,  and,  if  double, 
give  rise  to  sterility.      Double  epididymitis   i^  comparatively  rare. 

Treatment. — As  in  other  acute  and  jxiinful  inflammatory  proc- 
esses, it  is  desirable  at  the  outset  to  empty  the  b<>web;  and  insure 
absolute  rest  for  the  jMirt.  Calomel  and  sjilts,  fnyo>\'ed  by  rest  in 
bed,  are  therefore  to  be  adviseMJ  in  the  U'ginning  (jf  the  attack. 
Elevation  of  the  scrotum  by  me:ins  of  a  foldeil  towel  or  a  broad 
strip  of  ailliesive  plaster  placed  beneath  tlie  ser*^tum  and  extending 
from  one  thigh  to  the  other  will  often  relieve  the  dragging  pain, 
and  the  application  of  heat  by  means  of  fomentations  or  flax-seed 
poultices  will  afford  additional  c«»mfort. 

For  obvious  reasons,  treatment  by  rest  in  bed  is  im practical ile 
in  many  cases.  In  these  the  application  nf  10  per  cent,  guaiacol 
ointment  and  the  use  of  a  siLspen>ur\'  Knndage  will  l>e  fountl  l>ene- 
flciai.  When  the  pain  is  acute  and  not  rtlieveil  by  the  onlinark' 
means,  lightly  touching  the  surface  of  the  scrotum  with  the  white- 
hot  cauter\'  point,  as  recommendeil  by  Halstetl,  will  oc(^isi(»nally 
relieve  the  pain  and  enable  a  previously  lieilridden  patient  tiy  \ye 
up  and  alt* tut.  The  use  of  the  drfj  ponltiec  was  recooimctidcil  by 
the  writer  in  1891,  t^peinally  for  absorfrtion  of  the  invhiratinns 
which  frequently  persist  for  a  long  peri<Kl  after  the  acute  symptoms 
have  |>assed.  This  dressing  oon-ists  in  a  nnHleratcly  thick  layer 
of  cotton  applied  over  the  inflamed  half  of  the  scrotum.  This  is 
ooveretl  by  a  layer  ni  rubber  prot<H'iive  tissue  so  fashinne<l  that  it 
completely  eneIost\s  the  (liseaseil  area,  with  its  e<lgc-i  extending  on 
to  the  healthy  skin  of  the  scrotum  in  a  manner  partly  to  overlap 
but  not  entirely  enclose  the  healthy  ?i<Ie.  This  is  secure*!  by  a 
«nugly  applied  gauze  bandage,  and  the  whole  held  in  jjlace  by  a 
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Orchitis. 

Odndft  k  an  inflammatioo  of  the  testide,  canwd  gcaenllr  bv 
tnuuDa,  oeeanooaUy-  bj  icpdc  infecdoo  of  the  deep  orethm,  or 
■igfaMitanw  fioai  nrampe  oe  other  infectioos  diKases.  In  tb^e 
caaes  the  milaimnatotT  prooeee  w  limited  to  the  tismes  of  tbe 
llicie  proper,  the  epidirjvmi^  Dot  bein^  inTolved.  Tbe  term 
fmkihefididymUii  i^  applieii  to  tho^e  nifiamaiationi«  which  involve 
both  the  tes^ticle  and  epididvmiji^. 

Tbe  fympioms  are  pain  of  a  severe  and  oflen  of  a  sickening 
character,  extending  from  the  ircrotum  to  the  groin  and  back, 
swelling,  and  great  tendemes**  of  the  organ.  If  the  swelling  can 
be  palpated  carefully,  it  will  be  foond  to  be  globular  in  shape 
rather  than  semilunar,  bs>  in  the  case  of  epididvmitis. 

Accompanying  the  local  symptoms  there  are  fever,  general  weak* 
nesf«,  and  often  nanaea  and  vomiting.  If  the  diseaj^  Is  due  to 
infection  with  py^igenic  organisms,  the  process  may  go  on  to  sup- 
puration. In  die  majority  of  instances,  however,  resolution  takes 
plao^,  followed  in  many  cases  by  atrophy  of  the  organ. 

The  treatment  is  the  same  as  for  epididymitia. 


Syphilitic  Testicle. 

Syphilia    may   affect    either    the   epididymis   or   the   testicle. 
Syphilitic   epididymitis  h  rare  ;  it  occurs  in  the  secondaiy   or 

tertiitry  ><tag-e,  and  begin.'*  usually  in  the  glubus  major,  differing 
then-hv  frrvm  the  jsirmnrrhceul  and  tuberculous  affections,  which 
UHually  have  their  origin  in  the  globus  minor.  The  diseajse 
wprwwis  to  the  otlu-r  portions  of  the  epidi<lymis,  and  may  be  accom- 
fKinicd  hy  an  effusion  of  *«erum  into  the  tunica  vaginaUs.  It  is 
f>ftcn  liitateral.  As  a  rule,  there  is  little  or  no  pain,  and  the 
organ  is  not  sensitive  to  pressure.  In  syphilitic  orchitis,  which 
is  a  more  common  affection,  the  disease  generally  occurs  in  the  late 
»econdiiry  or  tertiary  stage.  It  may  l>e  diffuse  or  circumscribed. 
In  the  diffuse  variety  there  is  an  overgrowth  of  the  connective-tissue 
framework  and  fibrous  tunic,  giving  rise  lo  a  symmetric  enlarge- 
ment of  the  ghiud.     In  the  circumscribed  variety  there  is  a  gum- 
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ma  tons  infiltration  of  a  part  only  of  the  gland,  forming  an  irrepnlar 
enlafgeinetit  <:>r  globular  tumor.  The  former  variety  causes  a 
painless  enlargement  which  may  persist  for  ye:irs  (syphilitic  sarov 
oele),  or  finally  disappear  and  cause  atrophy  of  the  organ ;  the 
latter,  or  gummatous  variety  if  untreated  may  break  down  and 
suppurate. 

Diagnosis. — Gooorrh*eal  epididymitis  is  easily  distinguislied 
from  the  sy[)hilitie  variety  by  the  rapidity  of  the  process,  the 
occurrence  of  acute  pain,  and  the  size  of  the  enlargement.  The 
differential  diagnosis  Ixjtween  tubercuhtus  and  syphilitic  epididy- 
mitis is  m<ire  difficult.  In  the  tuberculous  atfection  the  process 
generally  begins  in  the  tail  of  the  epitlidymis ;  it  progresses  more 
rapitlly  than  the  syphilitic  form,  and  often  invades  the  vas  deferens, 
seminal  vesicle,  and  prostate.  The  disease  frecpiently  follows  the 
gonorrha^d  variety.  The  testicle  itself  is  rarely  involveil  except 
secondarily.  In  syphilitic  epididymitis  the  globiL-^  major  is  usu- 
ally the  part  first  aifected.  When  the  entire  epididymis  is  involved, 
there  is  nothing  in  the  feeling  of  the  mass  to  distiugoLsh  it  frt)m 
either  the  tuV»ercn]ous  or  chronic  gonorrha'al  form  of  the  disease. 
The  chief  characteristics,  however,  ai'e  that  the  growth  is  practi- 
cally painless,  is  comparatively  insensitive  to  pressure,  and  that  it 
never  involves  the  cord,  seminal  vesicle,  or  prostate.  Syphilitic 
orchitis  is  far  more  common  than  syphilitic  epididymitis.  It 
presents  itself  as  a  painless  circumscrilx^l  or  diffuse  sweiliug  of  the 
organ,  which  is  pr«)ne  to  gummatous  degeneration,  soflening,  and 
abscess-fr  >rmation . 

Treatment. — Early  syphilitic  epididymitis  requires  no  treatment 
other  than  that  addresse*!  to  the  cinLstitutiunal  condition.  In  the 
later  affections,  potassium  iodide  should  be  given  in  lai^  doses, 
also  mercury  in  the  form  of  inunction  or  vapir  baths,  and  locally 
by  means  of  the  constant  application  of  mercurial  ointment  to  the 
diseased  testicle. 

In  all  forms  except  the  chronic  fibrous  interstitial  orchitis  the 
prognosis  under  intelligent  treatment  is  lavurahle. 


Tnberculoua  Testicle. 

This  disease  occurs  as  a  chronic,  slowly  progressing  induration 
and  enlargement  ftf  the  epididymis.  In  the  raajority  of  instances 
the  globus  minor  is  the  [>art  first  affectM,  and  the  early  apj)earance 
of  the  disease  in  this  locality*  may  ditfcr  in  no  respect  from  the 
chronic  enlargements  sometimes  j>ersisting  after  a  gimorrhreal  epi- 
didymitis. In  fact,  tul>erculosis  is  frequently  engrafted  upon  such 
a  focus.  As  the  disease  spreads  it  next  involves  the  cord,  then 
the  remaining  portions  of  the  epididymis,   the  seminal    vesicle. 
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and  proBtate,  and  finally  it  invacie!:  the  testicle  proper.  If  the 
resistance  of  the  individual  is  considerable  and  he  live^  aniid 
favorable  hygienic  surroundings,  the  prepress  is  oiten  exceedingly 
slow,  and  the  primary  nodule  may  remain  stationaiy  for  months 
or  years.  Under  len^  favorable  conditions  the  process  may  extend 
rapidly  and  be  associated  with  evidences^  of  tuljcrculosis  in  other 
organs.  In  these  ca^es  the  tuberculous  nodules  soften  early, 
become  adherent  to  the  tissues  of  the  scrotum,  and  eventually 
rupture  and  discharge,  leaving  one  or  more  sinuses,  and  occasion- 
ally re.^ulting  in  hernia  testis. 

Diagnosis.^In  the  early  stages  of  a  tuberculous  epidid\Tnitis 
there  may  be  no  symptoms  other  than  the  presence  of  a  small  area 
of  induration  in  the  epididymis.  In  other  cases  there  are  localized 
pain  and  discomfort,  and  a  dragging  sensation.  Tendemees  may 
exist,  and  occasionally  is  well  marked.  When  the  entire  epididy- 
mis is  involved,  it  can  be  felt  as  a  dense  nodular  semilunar  mass 
moulded  over  the  posterior  border  of  the  testicle,  and  sejxirated 
from  it  by  a  distinct  sulcus.  The  cord  can  generally  be  felt  to  be 
thickenetl  and  nodular,  somewhat  suggesting  the  filling  of  a  string 
of  l)cads.  When  the  process  involves  the  testicle,  this  <^)rg:in 
enlarges,  and  later  presents  on  its  surface  areas  of  softening  which 
may  suppurate  and  dinlmrge  a  curdy  pus. 

For  a  differential  diagnosis  between  gonorrhoeid,  tuberculous, 
and  syphilitic  disease  of  the  testicle,  see  p:ige  447. 

Treatment. — In  the  earlier  stages  these  ctises  arc*  fre<]yently  much 
beuefitetl  by  a  change  of  air.  Living  in  a  mountainous  district, 
especially  if  surrounded  by  pines,  will  often  arrest  the  progress  of 
the  disease.  When  this  is  impracticable,  cod-liver  oil,  iron,  arsenic, 
and  a  highly  nutritious  diet  will  often  prove  of  benefit.  The 
eariy  removal  by  surgical  means  of  a  ItK-alized  tuberculous  fix-us 
w4ien  limited  to  the  epididymis  or  testicle  is,  however,  the  best 
treatment,  and  should  be  advised  whenever  the  disease  is  thus 
limitetl. 

Undoubtedly  castration  is  the  safest  and  surest  means  of  remov- 
ing such  a  focus.  The  pnipriety  of  removing  a  disea.sed  epididy- 
mis only,  in  a  case  in  which  diere  is  no  itivolvenient  either  of  ihe 
oord  or  of  the  testicle,  has  lxi?n  largely  discussed  of  late  by  the 
profession  ;  and  while  such  a  ]iroce<lure  might  be  a<lvisalile  under 
such  cf»nditions,  the  opportunities  for  carrying  uut  thi>  |)lan  are 
exceedingly  rart»,  for  in  the  majority  of  instances  when  the  juirts 
arc  exposetl  the  disease  is  found  to  involve  the  mediastinum  testis 
or  the  viseeml  layer  of  the  tunica  vaginalis. 

If  the  cord  is  extensively  involvwl,  and  espei-ially  if  there  is 
evidence  of  disease  of  the  seminal  vesicle,  all  of  these  structures 
should  be  removed. 
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Removal  of  a  puinful  and  dLsorganized  te^iticle  in  the  presence 
of  extensive  mbercuKnis  dL*«as<?  elsewhere  may  be  occasionally 
justifiable  for  the  relief  of  sufteritig. 

Tumors  of  the  Testicle. 

The  entire  subject  of  new  growths  of  the  testicle  is  exceedingly 
ol>.*cure.  Formerly  it  wa-s  supjtosed  that  carcinoina  was  of  frt'- 
quent  <x>curreiice.  More  recent  inve^itig-atioii:?  liave  shown  that 
caneer  of  the  testicle  is  an  extremely  rare  diisease,  and  that  nio^t 
of  the  tumors  formerly  deiscrit>e(i  as  such  were  in  alt  probability 
examples  of  round-cell  sarcoma, 

Fn>m  our  present  knowletlge  it  may  be  stated  that  the  majoritj'^ 
of  tumors  of  the  testicle  are  of  mesublastic  urigin,  and  that  most 
of  them  are  malignant.  They  iK'cur,  according  to  Butlin,  with 
greatest  fret{ueucy  Lu  the  first  and  fourth  decades  of  life.  Like 
the  tumors  of  the  salivary  glands,  they  present  in  their  mor- 
phology- a  great  variety  of  forms.  Many  of  these  tumors  prf\*<»nt 
the  clianicteri sties  of  the  small  round-ceH  sarcomata.  These 
grow  rapidly,  are  exceedingly  malignant,  involve  the  scrotum, 
ulcerate,  and  form  large  fungating  masses.  The  gn*wth  may  aflect 
both  testicles  simultaneously.  Metastases  occur  early,  and  the 
disease  leatfe  rapidly  to  a  fatil  termination.  The  luml>ar  lymph- 
nodets  are  invc)lve«l  first  ;  and  later,  wlien  the  tisanes  of  the  scrotum 
are  invaded,  the  inguinal  lymphatics  are  enlargetl. 

The  fibrosarcomata,  or  spindle-cell  tumors,  are  les.«  malig- 
nant. They  grow  more  slowly  and  are  always  single.  They  fre- 
quently contain  cartilage,  ai^e  h:inl,  and  aix?  sometime^  descrilnHl 
as  chondromata  or  chondrosarcomata.  Myxomatous  changes 
may  occur,  giving  rise  to  cysts  containing  colloid  material,  4-lcar 
fluid,  or  bhxKl.  These  tumors  arc  dc.~cril>e<l  a^^  cystosarcomata, 
myzosarcomata,  or  eudotheliomata.  Occasionally  muscular 
filjrc-*  are  found,  in  which  ca.-»e  the  tumor  may  l>e  deseril>e<i  a.-  a 
myosarcoma.  A  few  cxamiilc^  of  teratoma  of  the  testicle  have 
lx*«'n  n.*|»oric<l.  Thcsi*  tumors  vary  greatly  in  the  nipidity  of  their 
growth  and  tlieir  nialignancy  ;  they  often  attam  a  certain  si/e  and 
then  remain  stationary  for  years,  giving  rise  to  metastiises  late  or 
not  at  ail. 

A  cla88  of  tumors  ha^  been  described  by  Bland-Sutton  and 
others,  as  arising  from  the  parjididymis.  They  may  apfiear  as 
ftingle  cysts,  generally  small,  ficcurring  near  the  globus  major  of 
the  epididymis,  and  often  containing  a  milky  fluid  (s|»ermat<KM»les), 
or  as  laiger  masses  made  up  of  numerous  communicating  cysts, 
sometimes  with  intnuystic  growths.  These  tumors  may  reach  a 
large   size  and  may  compress   the   testicle.     They  are  commonly 
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jipokeD  of  a-H  adenomata  or  as  fihrocyistie  di^ea^  of  the  testicle,  and 
are,  as  a  ruh-,  iiHi<»fent. 

Diagnosis. — Siihjective  gyniptoms  are  not  njarked  iu  tuuiors  of 
the  tej'tk-le.  Pain  i.s  rarely  prcj^nit  except  in  the  later  stages  of 
the  mure  malignant  growths.  The  pre?<ence  of  an  enlargement 
of  the  organ  and  a  j^/n-se  of  weight  and  dnigging  are  all  that 
is  complained  of  by  the  ptitient.  The  nmnd-eell  sarcomata  are, 
a*ii  a  rule,  ea-^ily  ret*>gnized  by  their  rapid  gmwtii  and  soft  or 
elastic  eons^istenee ;  the  fibm^ireomata  and  elmndrcKsareoraata,  by 
their  !*low  gmwtJi,  their  hai"tliH's>,  an*l  the  sni«Mtth,  i*egnlar  outline 
of  their  siiri'aee ;  the  mixetl  tumors,  by  their  irregular  outlines  and 
uneven  consistence ;  the  cyjsts,  by  their  oval  sha|>e  and  their  elas- 
ticity.     In  many  eases  the  diagnosis  cannot  be  ma<lc  clinically. 

Treatment. — With  the  exception  of  the  small  cysts  whiclj  appear 
in  tlie  neigh  1  HI rhomi  ni*  the  hexid  of  the  epididymis,  ail  tumors  of 
the  testicle  should  Ik^  rem<.)ved  at  the  earliest  [ws^ible  moroeiit,  for 
the  reason  that  the  majority  are  genuinely  malignant  and  nearly 
all  have  a  ixttential  malignancy.  Castmtion  with  ix-moval  of  all 
attected  lyortions  of  the  scrotum  and  adjacent  lymphatics  is  the 
operation  of  choice. 

DISEASES  OF  THE  SEMIKAL  VESICLE. 

Seiuliial  Vesiculitis. 

Seminal  vesiculitis  is  an  inflammation  of  the  seminal  vesicle  and 
ampulla  of  the  va.s  deferens,  caused  in  the  majority  of  instances 
l>v  the  extension  upwart!  of  a  gonorrhceal  infection  of  the  un^thra 
through  the  tjacnlatory  duct.  Otlier  infections  of  the  seminal 
vesicles  are  CMrasionally  tibserved.  In  thci^' cases  the  iiiflannuation 
is  genertiHy  precedetl  by  a  condition  of  atony  of  the  muscular 
walls,  giving  rise  to  retention  of  the  secTetions.  This  is  usually 
the  result  of  sexual  excesses,  esjKK'ially  in  «irly  life. 

The  symptomB  of  an  acute  .seminal  vesirulitis  are  often  obscure. 
There  may  be  jKiiu  decjily  seateil  iu  the  jierineum  or  rectum^  l>lad- 
der  irritability,  ami  sexual  disturbances,  evidenced  by  frequent 
erections  and  jiaiutul  ejaculations,  Iu  other  cases  suljjective  symp- 
toms ari'  absent,  and  the  iliagnosis  can  only  be  made  by  feeling 
on  rectal  examination  a  soft,  l)oggy,  elongatecl,  tender  IkmIv  in 
the  position  of  the  vesicle.  Occasionally  in  mixeil  infections  an 
abscess  may  develop  in  and  about  the  vesicle,  giving  rise  to  severe 
throbbing  jiain,  fever,  chills,  and  marked  teutlerness  on  palpation. 
Unless  ivlieved  surgicjilly,  the  abscess  will  generally  rupture 
into  the  rectum,  exceptionally  into  the  bladder,  very  rarely  in 
both  din^tions,  causing  a  vesicorectid  fistula,  a  condition  giving 
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rise  to  great  suffering,  and  pre^t'iitiiiji:  f*>r  its  r^uoce^sful  treatment 
an  extremely  diifirult  sui^ii-iij  j>n4flem.  In  chronic  vesiculitis  the 
symptoms  arc  ottcii  only  tlvytre  of  ?cxiial  iieiinLstheiiia.  The  con- 
dition is  inijxtrtant,  however,  on  accoout  of  the  frequent  reinfec- 
tions of  the  urethra  which  occur  thiring  its  pr^tgress^  Fuller,  who 
w;is  the  first  to  study  this  condition  cjirefully  and  to  appreciate  its 
cliniwil  importance,  Ims  deinonstnitcd  that  many  nt*gltH*tCHl  :ind 
supp^se*l  incurable  wises  of  chRmic  urethritis  may  Ix?  cured  by 
n-lief  of  the  vesicular  disease. 

Treatment. — In  the  acute  stages  the  pain  ajid  pcrinesil  discom- 
fort may  often  he  relievetl  by  hot  rectal  i rrig-.it i*ins  ;  gently  strip- 
ping the  vesicle  with  the  finger  in  the  rtH*tuni.  an<l  emptyiDg  it  of 
its  contents  at  regular  intervals,  and  treatment  atldressed  to  the 
urethral  infection  will  generally  bring  about  a  cure. 

Tuberculosis  of  tlie  Seminal  Vesicle. 

The  seminal  vesicle  is  not  infrequently  the  seat  of  a  primary 
tuberculous  focus,  the  infection  reaching  the  part  by  the  blood- 
current.  It  also  otvurs  jrecondarily  from  extension  upward  of  a 
tiii>ercnlous  infecti«)n  from  the  testicle,  or  extension  b;tckward  of 
an  infection  from  the  prostatic  urethra. 

Symptoms. — In  the  earlier  stages  the  process  rarely  gives  rise 
to  sulvjective  sensations.  At  a  later  pcriml  there  may  be  pain 
referretl  to  the  re<:'tum  or  neck  of  the  bladder,  with  frequency  i>f 
micturition,  vesical  tenesmus,  and  sexual  disturbances.  On  exami- 
nation by  ret^tal  |>alpation  the  finger  detects  a  firm  circamscribed 
induration  of  the  vesicle  clearly  contrasting  with  the  soft,  ^>oggy 
feel  of  the  organ  when  the  se:it  of  a  gonorrhreal  infection. 

As  in  other  parts  of  the  genito-urinary  tract,  a  latent  tuber- 
culous focus  is  often  awakenetl  into  activitA*  by  the  occurrence 
of  a  g«»norrh«eal  infection. 

When  the  disease  ts  clearly  limited  to  the  vesicle  the  treatment 
should  be  operative,  and  the  disejise  radically  removed.  In  other 
cases  the  treatment  should  Ije  hygienic  and  supporting. 
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Acute  Prostatitis. 

Acate  prostatitis  is  an  inflammation  of  the  prostate  gland, 
caused  in  the  majority  of  instances  by  the  backv^^ard  extension  of 
a  gonorrhceal  prrK'css  from  the  urethra,  or  from  an  infection  con- 
veyed to  the  organ  by  the  use  of  urethral  instruments-  The 
process  varies  in  intensity  frora  the  slight  transitory  congestion 
and  swelling  of  the  gland  which  frequently  accompany  a  posterior 
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urethritis,  to  an  acute  suppurative  process  which  may  destroy  its 
entire  structure.  The  infection  reaches  the  prostate  by  direct  ex- 
tension of  the  inflanunatoiy  process  from  the  urethral  mucous  mem- 
brane to  the  prostatic  glands,  large  numl)ers  of  which  open  upon 
the  floor  of  the  canal.  The  mucous  membrane  lining  the  ductir  of 
these  glands  becomes  thickened,  oflen  occluding  their  orifices  and 
retaining  the  infected  secretions.  This  gives  rise  to  a  perifollicular 
inflammation,  which  may  cause  numerous  indurated  areas  to  appear 
throughout  the  gland,  Arith  more  or  less  congestion  and  enlarge- 
ment of  the  organ.  One  or  more  of  these  may  suppurate  and 
discharge  into  the  urethra,  or  resolution  may  take  place  without 
suppuration.  This  condition  is  described  as  foliicular  proatatltis. 
In  severer  cases  these  follicular  indurations  may  extend  rapidly 
and  eventually  involve  the  entire  structure  of  the  gland,  which 
becomes  greatly  enlarged,  hot,  and  tender.  One  or  more  foci  of 
suppuration  may  appear,  which  usually  coalesce,  forming  a  single 
large  abscess  cavity.  To  this  condition  the  terms  diffuse  and  sup- 
jmraHve  prodaiitis  have  been  applied. 

Diagnosis. — In  the  acute  form  of  the  disease  the  process  is  pre- 
ceded by  symptoms  of  a  posterior  urethritis :  frequent  and  iminful 
micturition,  vesical  tenesmus,  and  pyuria.  To  these  symptoms 
there  are  added  a  slight  elevation  of  temj)erature  and  constant 
pain  in  the  rectum  and  perineum.  In  severer  cases  there  may 
l)e  chills,  high  fever,  and  retention  of  urine  from  pressure  of 
the  swollen  gland.  Rectal  examination  is  always  nwessarv  to 
establish  the  diagnosis,  as  all  of  the  precetling  symptoms  may  l)e 
present  under  other  conditions.  In  the  acute  follicular  variety  of 
the  disease  the  examining  finger  will  feel  the  prostate  somewhat 
swollen  and  tender,  and  studded  with  several  small  oval  areas  of 
induration.  In  the  diffuse  form  the  gland  is  symmetrically  en- 
large<l,  sometimes  to  the  size  of  a  large  orange,  almost  eom]>letely 
filling  the  jx'lvic  cavity.  It  is  hot,  indurate<l,  pulsiiting,  and 
exceedingly  tender.  In  the  acute  congestions  wliich  sometimes 
accompany  a  posterior  urethritis  there  is  also  considerable  swelling, 
but  less  tenderness  on  pressure,  and  the  gland  feels  elastic  rather 
than  densely  indurated. 

When  su[)puration  occurs  there  is  often  retention  of  urine. 
There  may  be  chills,  thn)bbing  pain,  and  increased  fever  ;  but  these 
are  not  constant,  as  large  abscesses  are  not  infrtHjuently  encounteretl 
in  individuals  without  fever  or  other  constitutional  evidences  of 
suppuration.  There  is  generally,  however,  a  marke<l  leueocytosis. 
Fluctuation  may  fxvasionally  l»e  detecte<l  by  rectal  ]>alpation.  In 
some  cases  in  which  the  abscess  is  small  its  seat  can  often  be 
located  by  feeling  an  area  of  increase<l  tendeniess,  and  induration 
in  some  |)art  of  the  gland.     In  untreated  cases,  rupture  of  the 
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abeoesB  generally  takes  place  into  the  urethra,  either  spontaneously 
or  as  a  result  of  the  piu^siige  of  an  instrument  for  relief  of  the 
retention,  and  in  the  majorit>*  of  instance:*  is  followed  by  reL-oven*. 
Ru[>ture  into  the  rectum  is  leii^s  fn-^joent,  antl  recoven'  is  slower 
and  les:^  eertaiii.  Kupture  into  the  isr-hioreetal  fossa  and  eventu- 
ally  into  the  perineal  rt^ion  is  exceedingly  rare.  If  the  abscess 
ruptures  {>osteriorly,  the  pus  may  burmw  extensively  beneath  the 
reetovesi(3al  fast^ia,  giving  rise  to  an  extensive  pelvic  abscess  and 
symptoms  of  trrave  sepsis.  It  oecasionally  liap|>ens  that  rupture 
fcikis  place  both  into  the  urethm  and  rectum,  creating  a  recto- 
urethral  fistula,  which  occasions  great  suflering  and  is  repaired 
with  difficulty. 

The  deep  |>elvic  lymplj-nodes  may  very  rarely  suppurate  as  a 
result  of  infection  carrietl  to  them  fnim  an  abscess  of  the  prostate 
^land.  In  these  cases  there  are  evidences  of  grave  sepsis,  which 
do  not  disiip|iear  after  evacuation  of  the  prostatic  f<jcus,  A  con- 
tinueil  leucocytosis,  indefinite  \nun  and  disc*jmfort  in  the  lower 
part  of  the  aWomen  and  in  the  rectum,  are  the  only  symptoms. 
The  abscess  thus  formed  may  eventually  [wint  toward  the  p«>sterior 
rectal  wall. 

Treatment. — In  the  early  stages  of  the  disease  the  jvaticnt  should 
remain  in  IxhI  and  the  bowels  be  freely  moved  by  cidomcl  and  salines. 
Hot  rectal  irrigation  by  means  of  the  Kemp  tube  should  be  prac- 
tised evcr\'  five  or  six  hours,  and  supiwsitories  of  opium  or  morphine 
and  belladonna  administeretl  if  the  voical  tentlemess  and  jmin  are 
severe.  In  the  follicular  forai  of  the  disease  measures  should  also 
be  employed  to  allay  the  posterior  urethritis,  as  deep  injections 
of  protargtd  or  silver  nitrate  and  irriirations  with  mild  solutions 
of  p*jtassium  permanganate.  In  the  majority  of  instances  under 
this  methfKl  of  trctitment  resolution  will  occur  and  suppura- 
tion Ix'  avoided.  Relief  of  pain  and  a  lowering  of  the  terajR-r- 
ature  do  not,  however,  necessarily  mejin  that  suppuration  has  not 
taken  place.  When  these  4K'cur  without  diminution  in  the  size 
of  the  glandular  swelling,  and  when  there  is  a  niarkwl  leucocytosis, 
an  abscess  is  pprtbably  present,  and  should  l>c  sought  for  by 
an  exploratory  operation  antl  draintvl  through  the  iKTineimi. 
Alexander  advises  the  [)erformaiice  of  an  external  urethn»to!ny, 
intrfxlucing  the  finger  into  the  |xisterior  urethra  and  rupturing 
the  abscess  into  the  canal  by  digital  pressure. 

Chronic  Prostatitis. 

Oironic  prostatitis  is  a  condition  trequently  following  the  acute 
form  of  the  disease,  or  oreurring  during  the  course  of  a  protracted 
posterior  urethral    iniiammation.     In    the  first  class   there   may 
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be  an  open  cavity  resulting  from  the  rupture  of  a  large  abscess, 
which  fills  up  from  time  to  time,  causing  subacute  symptoms, 
and  then  ruptures  and  remains  quiescent  for  a  long  period.  The 
cavity  may  contain  a  calculus,  or  its  interior  may  bic  incrusted  by 
phosphatic  salts.  In  the  follicular  variety,  which  is  usually  gon- 
orrhoeal  in  origin,  there  may  be  infection  of  one  or  more  follicles, 
which  are  not  occluded,  but  which  furnish  a  secretion  constantly 
reinfecting  the  urethral  mucous  membrane. 

The  symptoms  of  this  condition  are  extremely  variable.  Pain, 
frequency  in  micturition,  vesical  and  rectal  tenesmus,  may  be  pres- 
ent ;  also  an  obstinate  gleet,  with  tripper  faden  and  free  pus  in 
the  urine.     Bacteriuria  may  be  the  only  symptom  in  some  cases. 

The  treatment  of  chronic  prostatitis  consists  in  measures  to 
relieve  the  chronic  urethral  inflammation  upon  which  it  depends, 
as  irrigations,  deep  instillations  of  silver  nitrate  or  protargol, 
together  with  general  and  sexual  hygiene.  Regular  massage  of 
the  prostate  is  to  be  recommended  in  cases  of  chronic  follicular 
prostatitis  in  addition  to  the  above  measures. 

Tuberculosis  of  the  Prostate. 

Tuberculosis  of  the  prostate  may  occur  as  a  primary  disease,  but 
is  generally  associated  with  tuberculosis  of  the  testicles,  seminal 
vesicles,  or  bladder. 

The  symptoms  are  those  of  prostatic  and  bladder  irritation, 
generally  progressive  in  character,  and  not  dependent  upon  previous 
urethral  disease. 

The  treatment  is  unsatisfactorj',  as  palliative  measures  only  can 
be  adopted. 

Prostatic  Calculi. 

Calculi  occasionally  develop  in  the  crj'pts  of  the  ]>rostate  gland, 
and  are  caused  by  calcification  of  the  corpora  amylaowi.  They 
are  small  oval  b<Klie.s  of  a  light-yellow  or  brown  color,  and  are 
generally  highly  polished. 

Their  presence  in  the  prostiite  may  cause  no  disturbance.  If 
the  cavities  which  contain  them  become  infected,  supi)uration  may 
occur,  giving  rise  to  symptoms  of  acute  j)rostatitis.  They  are 
occasionally  discharged  by  way  of  the  uretlini  or  may  become 
lodged  behind  a  stricture  and  give  rise  to  retention.  They  should 
be  removed  surgically. 

Senile  H3rpertrophy  of  the  Prostate. 

Enlargement  of  the  jirostate  gland  occurs  in  about  one-third 
of  all  men  after  fifty.     In  a  small  number  of  these  the  enlarge- 
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ment  is  of  such  a  character  a-s  to  interfere  with  the  functioo  of 
urimition.  The  caa-^es  of  prostatie  over^n>\vth  are  not  well  under- 
8t(X)d^  but  it  is  prolKiljle  that  the  ehronic  congelation  which  aecom- 
paoics  sexual  abuse-;  in  early  life  and  the  inlHamniatory  change? 
which  occur  in  the  gland  as  a  result  of  early  gonorrhcEal  infection 
play  some  part  in  it^  pnxluction. 

Any  or  all  of  the  anatomic  structures  which  enter  into  the  for- 
mation of  the  orgau  may  [lartake  in  the  prcK^s* ;  thus  we  may 
have  a  general  hypertrophy  of  the  filimus  and  muscular  frame- 
work of  the  gland,  giving  rise  to  a  symmetric  enlargement  of  the 
organ,  or  a  Iocaliz«?<l  hy(K*rtmphy  of  these  structures  rei;ultiug  in 
a  unilateral  enlargement  or  outgrowth.  Distinctly  circumscriijetl 
tumors  are  present  in  more  than  half  the  cases,  which  may  l>e 
made  op  of  the  glandular  elements  (jiure  adenomata),  or  of  the 
muscular  and  fibrtjus  stnietures  (fibromyoniata),  similar  to  those 
ohser\*ed  in  the  uterus. 

Symmetric  enlargements  pro<iuce,  as  a  rule,  less  interference 
with  urination  than  unilater[d  hyj»ertrophies  or  irregidar  out- 
growths. One  of  the  commonest  Im^tions  of  the  affection  is-  in 
that  portion  of  the  gland  lying  l>etween  the  ejacuLitor)*  ducts  and 
ba.se  of  the  bladder,  which  when  enlarged  creates  the  so-called 
third  loI;)e,  which  not  infrequently  projects  into  the  cavity  of  the 
bladder,  elevates  the  urethral  orifice,  and  sometimes  act*  as  a  hiall 
valve,  preventing  the  expulsion  of  uriue  but  iu  no  way  interfer- 
ing %nth  the  passage  of  a  catheter  into  the  bladder. 

When  the  character  of  the  enlargement  is  such  as  to  cause 
obstruction  to  the  outwanl  flow  of  urine,  there  occurs  a  compen- 
8ator\'  hypertrophy  of  the  muscular  %valls  of  the  bladder.  The 
tliickenetl  muscular  fibres  are  later  se|jarate«l  by  distention  of  the 
viscus,  and  a  prolapse  of  the  mucous  membrane  •x'curs  i>ctween 
the  separated  fascicidi,  giving  rise  to  a  cf^Tidition  described  as  a 
irabeculated  bladder.  If  the  urethral  ol>stnecti*>n  is  progressive, 
the  urine  is  ex|ielled  with  more  ami  more  difficulty,  a  condition 
of  utnntj  gradually  ensues,  and  a  large  amount  of  urine  is  habitu- 
ally retained  in  the  bladder  which  cannot  l>t»  expelletl  by  vohintar}' 
effort.  The  bladder  then  distends,  ofWii  to  an  enormi>us  size,  the 
ureters  dilate,  and  a  condition  of  single  or  double  hydmnephrosis 
mjiy  result. 

In  practically  all  cases  of  obstructive  prostatic  hypertrophy 
infection  is  at  some  time  addetl  l>y  the  passage  of  an  instrument 
for  purposes  of  diagnosis  or  treatment.  If  this  occurs  at  an 
early  period,  l)efore  the  obstniction  is  well  marke<l,  the  resulting 
inflammatory  profvss  may  l>e  limiteil  to  the  deep  urethra  or  bhid- 
der.  If  the  obstruction  is  considerable  and  there  is  mucli  resid- 
ual urine,  the  infection  generally  sprea<ls  rapidly  to  the  kidneys. 
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Tbei^  i»  a  «l%fal  Inquenqr  in  oriiialiaH,  esfraallr  at  n%liL  Witk 
tJuM  thtam  m  oHhi  ocitioed  a  digfat  dtnlaotioa  id  the  ibne  of  the 
•tf«am  and  aome  <Jeby  in  etartiiig  tiw  low. 

Tht  vym\Annun  gnKluallv  tiMTraffe  in  wveritv.  The  cadis  to 
■rinate  are  more  frer^ueDt  and  argeoL,  there  any  he  some  pain  at 
tht  doie  of  tlx!  act,  and  there  »  a  feeling  of  weight  in  the  lower 
aftidoiiien  and  {Hrrineiuii^  Cooeiderable  variation  exists  in  the  seventy 
of  the  ffymptotna,  due  to  the  preaenoe  or  abeenoe  of  oongestaoa  of 
the  prostate,  which  temporariJr  increa^ie^  the  ol^tniction  and  trri- 
tibility.  Altaclw  of  tenifiorar>'  retention  are  of  frequent  occur- 
MROa  An<l  miiy  ctiu^e  great  differing.  Mobile  the  bladder  remains 
ftee  from  infection  the  urine  will  be  clear,  and  the  patient  may 
continue  in  excellent  health,  although  hi«  rest  may  be  broken  by 
frrauent  eaU«  to  urinate,  and  he  may  suffer  considerable  pain  at 
each  act  of  inicturition.  If,  however,  an  unclean  injstrument  is 
for  any  r«iH>n  |mf*»*ctJ  into  the  bladder,  the  entire  clinical  picture 
may  widdcnly  change.  Urination  becomes  much  more  frequent ; 
extreme  urgency  and  vesical  tener?mus  are  added,  fever  appears, 
nnd  \\xi'  |MitIcnt  in  prontnitetl.  The  urine  liecomes  cloudy,  alkaline 
ill  riartirm,  contains  pu.s  and  often  albumin  and  cast.*.  Chills 
aufl  swrjitrt  touyotrur;  or  tlic  jwitient  may  gradually  pink  into  a 
cou'lition  of  unffiiia  and  general  .septic  intoxication,  ending  fatally 
in  from  one  ttt  two  weeks  from  the  date  of  intection.  If  the 
iiit*iM'tion  i>*  limited  to  the  bla<lder  or  prostate,  the  symptoms  of 
uni'niiu  ami  gi-nt-nil  sepsis  mny  be  absent,  and  those  of  acute 
proMtntitis  or  cystitis  may  wcirr 

In  many  of  these  cases  which  are  not  carefully  observed  the 
diagnoHis  ttf  malaria  or  typhoiil  fever  is  honestly  made  by  those  in 
aH<'ndnnc<'. 

DiAffnosis. — This  is  established  by  examination  of  the  gland  by 
re<-tal  piilpation,  by  measuring  the  length  of  the  urethra,  and  by 
aMcerhiiniiig  the  presence  of  residual  urine  in  the  bladder. 

In  the  majority  of  cases  of  enlargement  of  the  prostate  the 
examining  finger  will  easily  tietect  it.  The  juttient  should  be 
exaniineil  stnn<lii»g  witli  his  trunk  tiexed  at  a  right  angle  with  his 
thighs,  the  hands  resting  upon  the  seat  of  a  ehjiir  or  bench.  Under 
normal  conditions  the  foretinger  introduced  into  the  rectum  easily 
reaches  a  point  well  alMive  the  jw^sterior  bonier  ot'  the  prostate. 
It  >*hoiild  be  n-memlH^rtHl  that  an  cnhirpement  of  the  so-called  third 
lobe  pntjecting  into  the  blailder,  ca|KihIe  of  pnxlucing  complete 
obstruction,  may  not  be  felt  by  rectal  [Kilpsition. 
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The  urethral  length  can  be  measured  bv  introducing  a  snfl- 
rubber  catheter  and  noting  the  distance  frum  the  meatus  at  which 
the  uriue  begins  to  flow.  Tlie  length  of  the  normal  urethm  is 
about  iseveii  inches.  In  hyi>ertr»tpby  of  the  prot*tate  it  is  gi»nerally 
increased.  In  some  cases  the  distortion  of  ihe  gland  may  be  such 
as  to  cause  the  prostatic  portion  of  the  urethra  t«i  remain  open, 
which  would  Itsid  to  error  in  estimating  the  urethral  length.  The 
term  ratidtutl  urine  refers  to  that  ptrtinu  left  in  the  bladder  after 
onlinary  voluntary  mieturitioD,  The  am«tuiit  is  easily  ascertiiined 
by  the  |>a>sage  of  a  catheter  imraetliately  after  urination  autl  empty- 
ing the  bladder  by  pressure  aVxne  the  pubi-i.  In  geoeml  it  may 
be  stated  that  the  amount  of  residual  urine  habitually  left  in  the 
blad<ler  Is  a  reliable  index  of  the  functional  disturbance  caused  by 
the  prostatic  enlargement. 

The  presence  «>f  any  one  of  the  three  signs  jiL^^t  mentioned,  asso- 
ciated with  a  non-inflammatorv*  irritiibility  of  the  bladder  in  a  man 
over  fifty,  would  render  the  dii^nosis  of  enlarged  prostate  prob- 
able ;  the  occurrence  of  all  three  would  render  it  certain. 

Treatment.— Enlarged  prostiites  which  give  rise  only  to  slight 
vesical  irriUiibility  without  serious  obstniction  and  without  residual 
urine  require  no  treatment.  It  is  wiser  n\<o  to  avoid  the  introduc- 
tion of  instruments  in  ageti  subjects  with  moderate  symptoms  who 
presumiibly  have  a  certain  amount  of  residual  urine,  on  account 
of  the  great  danger  of  infection  and  its  disastrrtus  consequences  in 
those  of  low  vital  resistance.  In  younger  and  more  vigorous 
subject";,  presenting  symptoms  of  prostatic  hypertrophy,  an  exami- 
nation should  be  made  to  determine  the  pre-^nee,  and,  if  present, 
the  amount  of  residual  urine.  Such  examinations,  however, 
should  never  be  undertaken  without  explaining  the  dangers  to  the 
patient  and  without  the  employment  of  the  strictest  aseptic  precau- 
tions, for  it  must  be  rememl>ererl  that  the  first  introduction  of  a 
catheter  into  the  bladder  of  a  subject  with  chronic  obstnictive  dis- 
ease of  the  pri>>tate,  and  in  the  presence  of  any  considcniblc- 
amount  of  residual  urine,  is  an  operation  the  mortality  of  which  is 
fiir  greater  than  that  f<)l lowing  removal  of  the  appendix. 

The  patient  should  l>e  plao^l  in  be<l,  the  meatus  and  glans  penis 
disinfected,  and  the  anterior  urethra  irrigat^^l  with  a  solution  of 
mercuric  chloride  (1:10.<MK>|.  The  catheter  should  be  freshly 
boiled,  lubricattHl  with  sterile  white  va^elin  or  lub<x"hond rine,  and 
gently  introtluced  by  the  surgeon  at\er  thorough  preparation  of 
his  bands.  Just  before  the  introductittn  of  the  catheter  the 
patient  should  be  instructetl  to  emjuy  the  bladder  as  completely  as 
possible.  If  more  than  an  ounce  of  residual  urine  is  found,  the 
case  is  one  re<|uiring  treatment. 

Two  methods  of  treatment  are  open  to  the  patient,  the  palliative 
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and  the  radical.  The  former  aims  to  relieve  the  (ttiinful  symptoms 
by  regular  catheterism  ;  the  latter,  to  cure  the  dlsea^^  by  removing 
the  obstruction. 

Cctthder'Imi  is  indicated  in  the  grciit  majority  of  cases  in  which 

the  amount  of  residual  urine  is  conipunilively  small,  in  which  the 
instnnnent  can  i)e  uslhI  without  umlue  force,  in  wliich  it  excites  no 
reactifui,  antl  in  old  and  enfeebUtl  subjects  whose  condition  is 
^uch  as  to  coutraindtcate  ojH'rative  prixHitiures. 

The  jiatient  should  {levote  at  least  a  week  to  the  process  of 
beginuit)^  his  ejithctcr-liie.  He  should  remain  in  bed  for  two  or 
three  flays,  to  avoid  any  ixissible  exjx^sure  and  to  insure  absolute 
rest.  Ttie  catheter  slioukl  invariably  be  intrrKluctnl  in  the  manner 
just  inilicate<l  and  with  the  precautions  ^tiitetl,  the  jMitieut  beint; 
particularly  instructed  in  regard  to  the  care  of  bis  ha  nils  and  the 
instrunieut.  He  should  keep  a  numW'r  of  catheters  <m  band,  and 
should  discai-d  them  as  schui  a*i  they  l>et^ome  Itrittle  or  in  any  way 
defective.  If  chronic  cystitis  exists,  a  daily  irrigation  with  boric 
acid  solution  is  to  be  advised. 

The  soft-rubber  velvet-eytnl  or  coud(?  catheter  is  the  safest 
instrument  to  use,  but  the  gum-elastic  is  ot\en  preferretl  by  ]>atients 
on  account  of  its  stillness.  The  f>ne  with  the  coud6  point  is  gi.-n- 
emlly  satisfactory.  As  the  object  of  the  catbeterism  in  the  Ix'ginning 
is  t<i  prevent  increase  in  the  residual  urine  and  consequent  atony 
of  the  bhuklcr,  tiie  employment  of  the  instrument  oucc  or  twice  a 
day  will  generally  Ite  sufficient ,  When  voluntary  urination  lie- 
comes  greatly  endiarrassed  and  painful,  it  is  l^etter  to  dcj>end  u|Min 
the  catheter  rather  than  to  permit  the  patient  to  strain  and  con- 
gest the  pirts  by  voluntarv  iftforts.  The  rule,  however,  in  the.se 
cases  should  lie  to  empty  the  bladder  completely  at  each  catheteri- 
zation, and  to  employ  it  as  infre<]uently  as  possilile.  As  a  rule, 
great  e*>mfort  will  Ije  ex|K'rienced  by  the  jMitient  as  soon  as  he 
betiomes  well  established  in  his  catheter-life.  Attacks  of  bladder 
infiH'tion  are,  luiwevcr,  almost  sure  to  occur  from  time  to  time  as 
a  result  of  some  erntr  in  techni<'.  After  the  back-pressure  on  the 
ureters  and  kidneys  has  been  removetl  by  the  avoidance  of  an 
accumulation  <if  residual  urine,  such  attacks  are  less  datigerous 
for  tlie  reason  that  the  infi^'tion  generally  Remains  limited  to  the 
bhuhler  and  jvosterirtr  urethra,  a  situation  in  which  it  is  readily 
ami'uablc  to  treatment. 

If  difficulty  is  cxjwrienceil  in  the  pa.^sage  of  the  catheter,  or  in 
voluntary  micturition,  the  tR-casional  use  <»f  a  full-size<l  sound  will 
atfoiil  temporary  reliel*.  Peruunient  suprapubic  or  perineal  bladder 
drainage  is  occasionally  resorte<l  to  for  n^lief  of  pain  and  retention 
in  patients  wlm  an'  unable  to  withstand  the  shotik  of  the  more 
nidical  procedures. 


The  radical  treatment  of  prostatic  hypertr«>phy  L?  generally 
indicated  when  catbeterism  is  impracticable  or  fails  to  afford  relief, 
and  in  younger  indi\ndual.s  whose  general  health  Ig  such  as  to 
render  the  risk  of  operation  comparatively  slight.  It  consists  in 
one  of  two  well-rec«»guized  operations :  the  Bottini  prf teeth  re  ^  or 
deep  cauterization  of  the  thickened  neck  of  the  bladder,  described 
on  page  460 ;  aod  prostatedotny^  or  removal  of  a  |>art  of  the  gland 
by  surgical  o|>eratious  cither  through  a  suprapubic  opening  or  by 
the  perineal  route,  al«^  described  in  the  same  section. 

The  advantages  of  the  Rjttini  ojjeratktn  are  that  it  can  be  per- 
formed under  local  anfestliesia,  is  ac«"om|mnied  by  comparatively 
little  shock,  aflbrds  relief  in  at  least  60  per  cent,  of  the  cases,  and 
is  attended  by  a  death-rate  of  only  8.2  jier  cent. 

The  advocates  of  prastatectomy  base  their  claims  on  the  fact 
that  it  is  the  only  ppx«dure  which  actually  removes  the  cause  of 
the  obstruct iuu  and  gives  permanent  results. 


0FEBATI0K8  ON  THE  QENITAL  ORGANS. 

Castratioii. 

An  incision  is  made  over  the  upper  part  of  the  scrotum  in  the 
line  of  the  spermatic  cord,  including  the  skin  and  dartos.  The 
oord  and  testicle  are  separated  from  their  bed  of  areolar  tissue  and 
drawn  outwai-d  through  the  cutaneous  opening.  The  various  tunics 
are  opened  over  the  upper  part  of  the  cord  and  the  vessels  and  vas 
deferens  ligated  separately.  The  oird  is  then  divide*!  and  the 
testicle  removed,  the  scrotum  drained  throusrh  an  opening  ma<le  in 
the  bottom  of  the  sac,  and  the  wound  united  xvith  silk.  If  the 
castration  is  for  malijjnant  or  tuberculous  disease,  the  ingtiinal 
canal  should  be  oi^ened  as  in  the  operation  for  heniia,  the  c«ird 
followed  upward  to  the  internal  ring,  and  drawn  downward  as  far 
is  possible  and  treated  in  the  >3irae  manner.  Inguinal  or  retro- 
peritoneal lymph-node  metastases,  in  cases  of  malignant  disease, 
should  be  thoroughly  removed. 


Epididymectomy. 

The  testicle  Is  exposed  as  for  castration,  the  cavity  of  the  tunica 
A^inalis  npened,  the  epididymis  carefiilly  dissected  from  the  tes- 
ticle and  removed  with  as  much  of  the  vas  deferens  as  is  diseased. 
The  wound  is  then  close«l  with  a  small  rubber  tissue  drain  extend- 
ing to  the  cavity  of  the  tiuiica. 
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fc'pmHiie  of  tbe  Froitete  mud  Semin&l  Vesade. 

Hib  opefsdoo  it  aaxnmilidied  best  br  tiie  ZfldEfrkmndl  cBived 
iiidiiioD  extonfi^  aeran  fte  |ieniifMl  e|«oe  bam  «Be  tubuwil^  to 
tbe  <idiav  tiw  Mmanft  «f  tbe  onw  bo^  infl  abo««  te  ami  oti- 
iee^  Tbe  iacMKMi  ie  grndttdlf  dnpoed  betwB  4e  ambn  aod 
bbMUer  t^  cucfuliy  divufii^lbe  timncc  witb  tbe  kmfe  sr  b^  bfam 
dlMeeCkMi  ontil  tii«  proflliile  end  Benin]  ^eades  are  tborongibhr 
exposed.  Id  peHbimt&g  tbis  opoadaa  dae  patieBt  sboabl  be  in 
tbe  litboloaiX  position  with  the  tbigfas  flexed  as  aeateij  as  poseSife. 
A  ateil  aomid  should  be  placed  in  tbe  bladder  as  a  goide,  and  tbe 
seetlMi  kepi  well  oat  of  tbe  vaj  by  a  redaotor.  Hiroaffa  tfab 
biCMoa  ahHOfiiciii  of  the  proetate  or  vesicle  may  be  opened  and 

Removal  of  the  Entire  Genital  Tract. 

Removal  of  the  entire  genital  tract  is  indicated  when  there  is 
Jabntttlouii  dir^eai^'  of  the  testicle,  vas,  and  seminal  vesicle  on  one 
side  only,  with<jut  involvement  €si  the  prostate.  The  patient  is 
placed  iu  tiie  lithotomy  position  and  the  seminal  vesicle  exposed 
by  the  Zuckerkandl  incij^ion,  after  which  it  i*  carefully  separated 
from  tb<*  prr^tate  by  blunt  dissection,  care  being  taken  to  avrnd 
wounding  the  urethra  and  rectum.  After  the  vesicle  and  the 
adjacent  jK>rtion  of  the  vta^  are  dissected  free,  the  position  of  the 
pi^nt  \f<  changed  and  the  regular  operation  for  castration  per- 
fonixd,  the  cord  !>eing  followed  upward  to  the  brim  of  the  pel\*i8 
by  free  dissection  of  the  Ktrurtures  in  the  neigborhood  of  the 
internal  ring.  The  te«ticle  and  vesicle  are  then  graspcil  by  the 
operator  and  a  sawing  motion  made,  which  will  quickly  separate 
the  dfe|MT  portions  of  the  vas  from  the  surrounding  tissue,  after 
whir-h  (he  f4ird  in  divid^:<i  at  the  internal  ring  aod  both  ends 
remtived.     The  wounds  are  then  united  as  described  above. 


Bottioi  Operation. 

The  bladder  and  urethra  should  be  sterilized  as  thoroughly  as 
powsiblo,  ami  ana'^llif  tlwil  by  a  3  percent  solution  of  euciiine ; 

ulKHit  5  «»inu'^'s  of  tiotio  acid  solution  shonhl  then  he  injected 
into  tlie  bladder  ;iud  the  Fn-udeiibtTg-Bottini  incisor  (Fig.  162) 
lutrtMlurt^l  ami  the  beak  tnrne<t  downwanl.  When  the  l^e-ak  is 
rirnily  prcHs^^nl  against  the  projo<ning  prostatic  mass,  the  current 
nhouhl  lio  turned  on,  and  a  <lee|)  incision  huriKHl  into  but  not 
thrtmgh  I  he  hyjKTtroplutxl  nmss.  Two  lateml  incisions  should 
then  1m*  mmle  in  the  siiuie  inanuLT  and  the  instrument  closed  and 
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ranoTed.     In  deciding  upon  the  depth  of  the  inoi^iooi?  one  should 
be  guided  by  the  size  and  shape  of  the  prostatic  luniur,  deter- 

Fio.  162. 


Frendenber^-Bottint  indflor. 

mined  by  previous  cystoscopic  or  rectal  examinations.  Tlie  after- 
treatment  should  consist  of  rest  in  bed,  anodynes,  and  catheteriza- 
tion when  that  is  neoesisarv. 


P 


Prostatectomy. 

The  suprapubic  route  should  be  chosen  for  lai^  intravesical 
outgrowthis ;  the  perin«il,  for  enlai-genients  of  the  lateral  lobes. 

Suprapubic  prostatectomy,  by  Fuller^s  metiiod,  is  jterformetl 
as  follows  :  The  bladder  is  opened  alK>ve  the  jtubis  as  descrilx*d  on 
page  415.  The  prustatie  enlargement  is  apprec*iated  by  the  exam- 
ining finger  and  the  blatlder-watl  incisitl,  preferably  by  heavy 
scissors,  from  the  lower  margin  of  the  internal  nrethnil  orifice, 
backward  in  the  median  line,  over  the  tumur-mass.  The  forefinger 
of  the  right  haiul  is  next  introdoee«l  through  this  incision,  while 
the  elose<l  fist  of  the  left  hand  makc-^  firm  upwtml  pressure  agiiinst 
the  })erineura.  This  forces  the  tumor  high  into  the  peK'is,  where 
it  can  generally  beenueleiited  by  the  finger  of  the  right  hand.  All 
obstructing  tissue  should  be  removed  and  the  urethra  subsequently 
exploretl  to  insure  it^^  free<iom  from  projecting  masses.  A  large 
perineal  drainage-tube  is  next  intnxlucwl  and  the  bladder  irrigated 
for  several  minutes  with  hot  salt  solution  to  control  the  ^nizing. 
If  the  bleeding  is  not  such  as  to  necx'S.sitiite  picking  the  bladder, 
the  suprapubic  wound  Ls  partly  united  vnth  two  rows  of  sutures, 
and  a  single  medium-sizetl  rubl>er  tul>e  intnHlucxHl  and  allowwl  to 
remain  for  three  or  four  days,  after  which  it  is  removed  ami  the 
wound  clnseil  by  tying  a  previously  introduced  provisional  suture 
of  silk-worm  gut,  which  should  in<4ude  skin,  muscle,  and  Isladder- 
wall.  The  j)erinejil  tul>e  should  lie  allowed  to  remain  in  place  for 
a  week  or  ton  tlays. 

Perineal  Prostatectomy.— Tu  i>erineal  pn^statectomy,  or  Alex- 
ander's o|>eratiou,  the  fvatient  is  plaw<i  in  the  lithotomy  ixisition, 
after  a  suprapubic  cystotomy.  The  membranous  urethra  is  ofK-nt-d 
through  a  genen»us  jK'rineal  inei.-iou  and  the  finger  ininxluce<l  into 
the  prostatic  portion  of  the  canal.  The  mucous  membrane  on  the 
floor  of  the  prostatic  urethra  and   the  njpsule  of  the  prostate  are 
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then  torn  by  the  finger-nail  and  each  lateral  lobe  enucleated  by 
the  forefinger,  while  the  mass  is  forced  well  downward  by  the  left 
hand  through  the  suprapubic  wound.  The  subsequent  manage- 
ment of  the  case  is  the  same  as  by  the  Fuller  method. 

Parker  Syms  draws  the  prostate  well  downward  in  the  perineal 
wound  by  traction  on  a  rubber  ball  introduced  into  the  bladder 
through  the  urethral  wound,  and  subsequently  inflated.  This 
overcomes  the  necessity  of  the  suprapubic  wound  and  gives  excel- 
lent control  of  the  gland. 

The  mortality  of  these  procedures  in  well-selected  cases  should 
not  exceed  10  per  cent.;  but  in  old  and  enfeebled  subjects,  who 
most  urgently  require  relief  from  this  disease,  arterial  sclerosis, 
chronic  nephritis,  myocarditis,  and  a  greatly  diminished  vitality 
render  the  operation  hazardous. 


CHAPTER    XXIV. 


DISEASES  OF  THE  RECTUM. 

Congenital   BSalfonnations   of  the   Rectum   and  Anus. 

The  rectum  U  formefl  by  the  union  of  the  caiickl  extremity  of 

the  primitive  hind  gut  ami  the  pnn'tmheuui  or  cutaiiefuif*  aniil  depres- 
sion. Arre«^t  of  development  may  re^sult  in  >tem>si*4  of  the  canal, 
congenital  tttricture  of  the  reetttm  ;  in  the  prest»uee  of  a  raeml)rauons 
.*eptum^  hnperforaie  anuM ;  or  in  complete  aI><eDce  of  (he  anal 
depre^sittn,  with  or  withfiut  the  j>rr?<-t>re  of  a  lilind  rental  jxmch  in 
the  hollow  of  the  >;RTiini.  Tbi.s  pouch  when  jiresent  may  or  may 
not  retain  its  origiiia!  ct>nnectioii  with  the  genitourinar}-  tract.  In 
the  former  ctise  tlie  alimentary  «mal  may  oi^en  into  the  bladder, 
nrethra,  or  vagina  ;  in  the  latter,  complete  intestinal  atresia  is 
prer^ent. 

Treatment. — C*ongenital  s;trietnix\s  (generally  located  about  one 
inch  alnn'e  the  anus)  are  to  l>e  tre:ite«l  by  gnidnal  dilatation. 
Membranou;*  septa  may  l>e  |^rforat<tl  and  subse^piently  dilated. 
Blind  rtx'tal  ixaiche-s  .should  be  --ouixbt  for  by  |^Tineai  incision, 
an*!,  when  found,  brought  down  and  ;suture*l  to  the  r^kin  of  the 
perineum  when  this  Is  jjossilde.  When  the  rt>etum  is  too  short 
the  •►i>ening  may  Vh?  estalilished  higher,  as  in  the  Kraske  resection, 
or  by  inguinal  colostomy.  Communications  with  the  bladder 
usually  close  spontane«JUsly  atW  a  free  exit  is  given  for  the  intes- 
tinal contents. 

Proctitis. 

Proctitis  is  an  inflanmiation  of  the  rectal  mucous  membrane, 
caused  by  extension  r>f  an  infection  from  al)ove  (colitis)  or  one 
introduced  from  without  (gt>n<irrhreii  or  venereal  ulcer) ;  fn»m  the 
presence  of  a  wound  or  foreign  Ixxly,  a  new  growth,  or  ulceration. 

The  symptoms  of  priK'titis  are  pain,  rectal  tenesmus,  and  the 
frwpient  jKL--'airo  of  sUmh  t-ontaining  blotxil  and  mucus. 

The  treatment  should  eonsisit  in  removal  of  the  cause,  rest, 
rectal  irrigation,  an*!  the  use  »>f  supjM»sitories  of  opium  to  control 
the  pain  and  tenesmus.  Hot  sitz  baths  and  fomentatifins  to  the 
anal  region  often  aUbrd  marked  relief.  In  ther/<ro7j/c  cases  injec- 
tions of  a  solution  of  glycerite  of  tannin  (1  :  *20)  will  be  of  value 
in  lessening  the  mucous  secretion. 
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pTipfOctitli,  or  wdUwwfa^  oAwsttMy  k  a  ;^ptie  inflammatioD  of 
the  cpilular  tiiMnae  in  the  ischti>re«'tulfo8iM,cau}^^  bv  iutection  fn>m 
the  hf)wel  hy  perforations  of  the  mocotis  membnine  from  lisb- 
bonen  or  other  rf)reign  bodies,  from  dcenitinns,  and  from  follicular 
'  ■^•*es  ;  from  in&ctiaDe  firom  the  genito-orinary  pa^iAagf^,  a^ 
ivjwitioTH  of  mine,  pen-nrethral  abseese  or  prin»tadtij?:  or 
from   infertions  from  without,  the  result  of  wounds  or  severe  con- 

tllitiotH.  ^H 

The  fymptoms  of  ieeliiorectal  suppuration  are  pain,  and  tende^i^^l 
nejM  in  thf  n«u^hV)orhoo<l  of  the  anu>,  with  fever  and  generar^^ 
malflifw.  fhi  pnl|tation  an  indurateti  an-a  c-in  l>e  felt  on  one  side 
of  the  re<rtum,  and  the  extent  of  the  raa^s*  may  gt^neraJly  Ije  appn*- 
riate*!  hy  the  finp«T  intrridiiced  within  the  bowel.  Redness-,  swell- 
injf,  O'dcniH  of  the  nkin,  and  fluctuation  appear  later,  and  j?{Min- 
t«iir«nm  rii(>tiiri'  may  (*cvnT.  Periprostatic  abeK:es6,  and  occx-iion- 
ally  (lee[>-8«'at-e<l  f*up]>nration  from  infection  of  the  Iyrapb-n«Ki«:»s 
iie<v»m|>ftnyinfif  the  internal  iliac  veins,  may  rupture  through  the 
[K'lvic  flirtplirajrm  and  jrive  rise  to  L?chiorectal  suppuration.  In 
fJirM-  ri\<i-*  «lminajs;e  U  imjierfect  even  after  fn-e  evacuation  <»f  the 
i-i  |»ioreci4il  focuf*.  and  i^ymptoms  of  absorption  continue  until  the 
piH-kctx  nl>ove  the  levator  ani  muscle  are  thoroughly  drained. 

TreAtmrat. — Early  incision  and  drainage  constitute  the  oqIt 
fniifrnenf  of  fhi"*  condition.  As  the  arer»lar  tisjsue  of  the  i^^bio^^H 
rc'ctiil  fowwi  ii  1<M»?M<  nod  ♦•jisily  broken  down,  extensive  barrowiiig^^| 
♦  .r  pux  takcx  place,  rerpiiring  large  incisions  frequently  on  b<tth 
fk\i\vn  of  the  rcTtuni  ;  and  in  chrrmic,  long-«tanding  cased  the 
deefH'>»l  p<K'*'*seH  of  the  «jjace  should  be  freely  expoeed  and  packed. 
\m  the  niMJority  of  these  caees  are  caused  by  inft^-tion  fmm  the 
Ixiwel,  ill  Miaiiy  int^tanoee  a  fistula  results,  requiring  subsequent 
trratinent. 

Fistula  in  Abo. 

n«fnln  in  ftiio  \n  n  sinu?*  pawning  fn>m  the  rectum  to  a  cot 
(Ml*  ojK'iilfitf  in  the  neiglilM»rb<M>d  of  the  anus.     The  older 
W(«n«  iMHMH(oiii(««l  to  fleMTiU'  thrtv  fonns :  a  blind  intoval,  a  bit 
i^^leiiiMl,   loitl    one   o|K'n    at    l>oth  extremities   (Fig.    163),      It 
obvliHin  iIhiI  only  the  latter  fortn  n\\\  properly  be  classed  as  a  l 
tula.      Illihd   Iniernnl   ^inniM'!*  p'nendly  result  from  rupture  of  ; 
Mb«t>eii«  Into  ih»»  re<*tnni  :  blir>d  external  sinuses  practically 
|H  I  '«U(  01111-9"  line  l4t  a  fortMgn   Uidy.  Ume  disease,  or  to  a  tc 
eiiloiH^  •>  pliibtit .   or  aetinomyi^»tic  f«xnis, 

III  Uie  tniy|HH(x  of  in«t«ne<*s  a  «*tula  x^  the  result  of  an  iscliii>- 
mM\\  hIwhw*  whieh  hiw  Iwn  v%^^  by  a  break  in  the  mt 
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membraae  of  the  rectam.  After  the  abscess  is  evacuatetl,  mucus 
aud  intestinal  matter  c<>ntinue  to  leak  fmm  the  bowel  into  the 
abjscess  cav*ity,  which  prevents  healing  and  results;  in  the  formation 

Fio.  163. 

Dia^fram  of  three  forms  of  ana)  8«tula.    (Roberts.* 
A.  Complete  dstul*.        B.  Inromplete  internal  Rstula.        C  Iiiconiplele  external  flstuU. 

of  a  narrow  sinus  lined  with  gramilation-tissue.  The  sinus  may 
be  straight,  easily  admitting  a  pnilx* ;  or  it  maybe  exceedingly 
tortuous  and  have  several  catanajus  orifices  situated  at  a  distance 
from  each  other.  A  small  number  of  iistulee  are  tuberculous  in 
origin. 

XHagnosifl.— As  a  nde,  the  patients  et>m  plain  of  nothing  but  a 
slight  raucous  or  mucopurulent  secretion,  which  conj^tantly  exudes 
from  a  minute  opening,  which  may  be  situated  in  the  scar  of  an 
incision  or  may  be  snrn>nude*l  by  a  bluish  elevated  |mpule.  In 
some  cases  the  entire  ischiorectil  rt^gion  ir*  indunite*!  and  presents 
numerous  fistulous  opnings.  On  rectal  examination  the  finger 
may  often  detect  an  elevated  papule  which  is  the  seat  of  the  in- 
ternal o|>ening.  The  pissage  of  a  j>rt>be  from  the  external  to  the 
intenial  op<^'ning  establishes  the  diagnor^is.  This,  however,  is  often 
impossible  without  geneni!  anaesthesia  on  actx>unt  of  the  tortuous 
character  of  the  sinus  and  the  sensitiveness  of  the  parts. 

Treatment. — When  multiple  openings  exist,  these  should  l>e 
followtil  up  and  freely  o|>ened  to  the  main  focns ;  a  grooved 
director  should  then  be  |Missed  from  the  main  tVxnis  to  the  internal 
opening,  and  all  the  tissues  divi4lc<i  In'  passing  the  hlado  nf  the 
kiiife  along  the  grt>ove  in  the  director.  An  effort  ^hou!d  always 
be  made  to  divide  the  sphincter  muscle  hut  once,  and  then  trans- 
versely to  the  direction  of  its  fibres.  The  entire  :*iniis  should  be 
thoroughly  curetteil  and  touched  with  the  artua!  c:iuter\',  or  it 
may  be  completely  dLssected  from  the  surrounding  tissues  and 
removed.  The  wound  sh«>uld  then  be  tightly  packitl  with  sterile 
or  iodoform  gauze,  and  an  external  jMid  of  gauze  applied  and  held 
in  phice  by  a  T-bjintlage,  The  bowels  should  be  confineil  for 
three  nr  four  days,  after  which  a  purge  an«l  enema  may  lie  given. 
After  each  evacuation  of  the  bowels  the  parts  should  be  irrigated 
and  the  wound  firmly  |>ack(.>d  to  insure  healing  from  the  bottom. 
Suture  of  the  wound  after  dissecting  out  the  sinus  with  a  view 
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to  obtaining  priman'  union  is  8acoessful  \u  a  certain  number  of 
iDiitaDcei^.  If  this  jJan  is  followed,  the  bowels*  should  be  con- 
fifieil  for  from  .six   uj  ten  days.     Considerable  time  mav  he  saved 

by  this  pHx-edun-  even  if  that  iK)rtioii  of  the  wound  nearest  the 
bowel  dfK'-s  lieeome  iiifeele<l.  It  ocaLsionally  hajipen.s  that  the 
ojjeuing  into  the  rectum  i^  h>  higli  (three  inches  or  more)  that  the 
ordinary  meth<i<l  of  treatment  wiiinot  be  «irrie<l  out.  In  thesie 
ca.ses  it  i.s  better  t^t  j»cTform  an  inguinal  eolostuniy,  and  to  attempt 
to  elosv  the  rtrtal  wouud  from  within  thnkugh  a  large  rectal 
.sijecuJuui. 

Stricture  of  the  Rectum. 

Stenosis  of  the  rectum,  as  in  other  portions  of  the  alimentary 
canal,  may  Ix-  cau!*ed  by  new  ^niwths,  by  iutlamniatory  thiekening 
f»f  iLh  walls,  by  a  eimtrieial  contraction  following  the  licfiling  of 
an  ulcer,  or  by  outride  pressure. 

Jnjttmtftntforif  or  ft hrou^  strict ure^  which  alone  will  be  considered  in 
this  section,  i;*  a  fairly  common  aftection,  and  in  the  majority  of 
instances  is  the  Kcquel  of  simple  ulcer,  dysentery,  gummatous 
ulceration,  trauma,  or  chancroidal  diseasie.  The  stricture  may  be 
situatetl  in  any  part  of  the  rectum,  but  is  generally  finmd  within 
three  iuclics  of  the  anus.  As  a  rule,  the  constricting  band  c<im- 
pletely  encircles  the  gut  and  is  limited  in  extent,  giving  rise  in 
some  instances  to  a  condition  similar  t«  that  produced  by  a  cord 
tied  arouutl  ttie  bowel. 

The  Bymptoms  of  jjitricture  of  the  rectum  are  pain,  a  gradually 
increasing  constipation  with  occasional  attacks  of  diarrhoea  accom- 
panieil  by  tenesmus  and  the  [wissage  of  nmcus  and  blo<(d,  indefinite 
digestive  wyniptttms,  and  in  later  stages  a  gradual  distention  of  the 
alxhuiien. 

Defecation  l>ecomes  painful  and  slow,  great  straining  being 
rc([uin>d.  The  stmtls,  when  dtarrho'u  is  not  present,  are  small  in 
size  and  ofti-n  rtaltened  like  riblxtns.  When  the  stricture  is  situ- 
ated low  down  within  reach  of  the  examining  finger,  the  diagnosia 
is  easy.  "When  frigher  up,  the  pnK'tosc^jpe  revetds  the  presence  of 
a  narrow  o[XMiing  surroundc<l  by  an  indurated  ring  of  cicatricial 
tlBsuc' 

Treatment. — Fibrous  strictures  of  the  rectum  are  befit  treate<l 
by  gradual  dilatation,  solid  rubber  or  gimi-elastic  bougies  being 
employed.     When  the  stricture  does  not  yield  to  this  treatment 

'  Exiiniinntion  of  itip  interior  of  the  rectum  should  ahvavs  \ie  made  in  siisi- 
IHX'lfiH  clisteft**  of  ttii«  pirlion  of  the  rtlimeiitarv  canal      With  ilie  iiid  of  the  Kelly 

J»rtH^tost^oj-H*  or  si^noidtis4-opo  tht<  tiovvel  i-nn  K^  easily  and  thcmnighly  exnminetl 
or  a  distance  of  twelve  or  tiftofu  imhes.  When  the  short  inslnmient  is  lined, 
the  (Kitient  ^houhl  he  in  the  kntH-H'hest  t«i5<ition.  The  hunger  lube  may  abo  be  eiu- 
ploye«i  while  the  pnlient  is  in  8ima  position  (Figs.  164  and  165). 
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linear  proctotomy  may  he  employe*!.     This  consists  in  dilating:  the 
-sphincter,  exposing  the  inttrior  of  the  gut  by  a  wire  speculum,  or 
retracting  the  vralLs  hy  ordinary 
flat    retract4>rs,    and    incising  the  P'<3-  165. 

hand  in  the  nunlian  line.  Fol- 
lowing the  operation  the  reetum 
s^hould  be  frequently  irrigatinl 
with  warm  salt  solution,  and  full- 
i*i/etl  ixMigies  pfts.*CHl  every  seeotid 
day  until  healing  has  Oft^urred. 
In  severe  cases  when  extens^ive 
ulceration  exL?t^  and  the  walls  of 
the  rectum  are  widely  inHltrated 
(a  condition  ci»mniunly  foun*!  in 
old  fiyphilities),  phy?:iHl(i>gic  rest 
of  the  organ  by  a  temporary  in- 

FiG.  161. 


Kelly's  proctMCope. 


SigmoldOMoptt. 


guinal  colostomy,  and  frequent  irrigation  of  the  sigmoid  and  rectum 
from  above,  are  to  be  recommended.  f 


Ulcer  of  the  Rectum. 

Ulcers  of  the  rectum  develop  a*  a  result  of  a  numl^er  of  local 
and  constitutional  condition's.  Of  tlie  former,  may  be  mentioned 
trauma  from  hardene*!  feces*  ti^h-bones  or  t>ther  foreign  b^xlies  ; 
|»ortal  c<>ngestion,  giving  rise  to  hemorrhoidal  ulcers,  or  varicojse 
nkvrs  liiglier  up  in  the  rectum  ;  dysenterv,  (•hanrn>idal  tlisease,  and 
acute  prfH'titis.  Of  the  eonstitutiomd  causes,  may  l>e  mentioned 
tuberculosis,  syphilis,  actinomycosis,  diabetcjs,  chronic    nephritis, 
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and  iiw  fumdiuon  kiKnm  ss  iiian53xiii5.  Cu^nnaoialoaB  hIott  will 
beeoaddend  ebewhereu 

Msple  or  BOB-flpecific  nlceratioii  of  tbe  rertom  is  nre  in 
ciuldhofirL  It  occurs  mort  fre^uentlr  in  middle-aged  fenuUe^  It 
u  Iv  asBOciatod  with  chn^nic  cunstipttioD,  a  torpi«l  liver, 

an*'  vc  dlfltnftiaiioea*  which  result  in  a  variooee  conditi<»n  of 

tbe  vdns  in  the  lower  eegment  of  the  rectum.  If  to  this  be  added 
an  abrasion  of  the  mucous  membrane,  infection  takes  place,  and 
an  ulcer  m  formed  with  a  rr>und-cell  infiltrati<^rn  of  the  submucous 
tii»ui9.  TIm?  process  is  prone  to  extend  in  the  direction  of  the 
bloodve8<seU,  and  consequently  tends  to  encircle  the  gtit.  If  tlie 
ulceration  is  limited  to  tlie  mucous  membrane,  recovers*  may  occur; 
if,  however,  the  deeper  tissues  are  involved  in  the  destructive 
proce>«,  healing  niuy  result  in  marked  stenosis  of  the  canal,  a  con- 
dition wlii<h  has  Ix-en  descrilK?d  as  fibrous  stricture. 

Chancroidad  ulcers  are  exceedingly  rare  in  this  country'.  They 
occur  most  wimmonly  aljoiit  the  anus,  rarely  above  the  sphincter 
mastile.  In  debilitated  subjects  they  may  spread  rapidly  and  csiuse 
grwit  (lestnictioii  <A'  tissue. 

Tuberculous  ulcers  are  almost  always  seeondars'  to  tolkTcolous 
disnise  elseuhcre.  They  <KX.'ur  most  fre<jiiently  at  or  near  the 
anal  orifice,  and  are  fre<jiiently  associateil  with  fistula?  and  marginal 
IM'n-ruial  ulcemtlons.  When  limited  to  the  interior  of  the  bowel, 
they  (KH-nr  as  single  or  multiple  oval,  piiJicliLH|-<Hit  ulcerations  with 
overhanging  I'dges,  which  may  coalesce,  foiming  large  irrt'giilar- 
8hu[H?d  lossis  ot*  tissue.  In  the  upixT  part  of  the  rectum  they 
generally  sunvmnd  the  gut. 

Syphilitic  ulcers  are  nsuully  tertiaiy,  are  cause<l  by  a  bretik- 
ing  down  of  gniTMiiatons  masses^  and  may  give  rise  to  great  de- 
struction of  lissui'.  They  occur  low  down  in  llie  rLK'tiini,  and  are 
generally  follttwetl  by  a  contracting  scar  which  results  in  <»l)stinate 
stricture.  Tuttle  calls  attention  to  the  fact  that  such  ulcerations 
are  fVe<|nently  assiH'ijit<"d  with  a  jieculiar  dry  and  brittle  condition 
of  the  anal  miHxiiis  membrane. 

Primary  and  H-condary  sy[»bilitie  lesions  may  also  be  found  in 
thi'  reetun),  but  rarely  prmluce  destructive  ulcers.  Mixeil  iufec- 
tiftn  imiy  occur  in  syphilitic  ulcemti4>ns,  and  the  resulting  strict- 
ures int«y  dill'er  in  no  way  from  those  resulting  from  simple 
nice  nit  ions. 

The  uh'crs  rvsulting  fivun  ttHhtomtfcottis  are  generally  associated 
with  extensive  intiltmtions  of  the  perirectal  tissues. 

S3rmptomB. — T^'lccrs  f>f  the  re^'tnni  fnmi  whatever  cause  usually 
give  rise  to  certain  well-niarkeil  symptoms.  Pain  is  generally 
present,  more  jmrticuhirly  in  uUits  situatetl  low  down  within  the 
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^ra.>p  of  the  sphincter  moricle.  If  high  up  in  the  rectum,  the  pain 
is  often  of  an  aeliing  cluiinu'ter,  iiiKl  may  hv  rfferrtil  h*  the  |R'i»is, 
ntvk  of  the  hlaeldcr,  or  coccyx.  Tubercukmsam!  .sy[jhilttie  ulcers, 
a?*  a  rule,  give  ri.se  to  less  acute  pain  than  the  other  varieties. 
Diiirrhoea,  with  the  {KU^sage  of  mucus  and  blood,  is  not  iufrecjuent. 
The  diarrhiea  is  m<»st  niarke<l  in  the  morning,  and  rarely  disturbs 
the  j^wtient  at  night.  Relaxation  of  the  sphincter  is  a  symptom 
in  some  cases.  In  all  sus{)ecled  cases  the  diagUMsis  ^honld  l)e 
confirmetl  by  an  <:>cuhir  examination  by  me:ins  of  the  prt»etnM'ope. 
Treatment. — Simple  hemorrhoklid  or  varic<jse  ulcers  should  l)e 
treated  by  ^e^t  in  IhiI,  fre^pient  irrigatiiHi  of  the  rectum  with 
warm  saline  .•^•lution,  ant  I  the  local  use  of  astringents  by  injection 
or  suppositories.  lujections  of  irlyeerite  of  tannin  (1  jKirt  to  20 
of  water)  or  of  mild  solutions  of  silver  nitrate  are  to  be  reeoni- 
mendeil  ;  also  .supjMisitories  of  iodoform  or  tannic  acid.  Chan- 
eroi<lal  ulcers  should  Ix'  touelnMl  with  pure  carlx)lie  or  nitric  acid, 
foHowetl  by  irrigation  and  anodyne  suppositories.  TuImtcuIous 
ulwnition.s  may  Ix*  curetted  and  dusteil  with  io«loform,  altlnfugh 
many  cases  are  undoubtedly  made  worse  by  \<h"a\  me:isures.  CVxl- 
liver  oil,  creosote,  and  hygienic  mc:usun>s  should  be  employe*!. 
In  the  gummatous  stag^  of  syphilitic  u!cerati*ms  the  interaal  ad- 
ministmlion  of  mercury  and  (Kitassium  icxlide  will  often  be  of 
markeil  value.  As  in  the  treatment  of  chronic  ulcer  of  the  l«^, 
rest  in  the  horizt^ntiU  |x>sition  will  greatly  facilitate  the  treatment 
of  chronic  rectal  ulcerations. 

Fissttre  of  the  Anus. 

Fissure  of  the  anus  con>i^t--  in  a  small  longitudinal  ulcer  of  the 
mucous  membrane  of  the  unus^  usually  situat*"*!  on  the  posterior 
aspei-t  of  the  itriHce  Itetwwn  the  f«>ld.s  of  the  puckerc<l  intt-gument. 
It  is  ol\en  concealcil  frf>m  view,  and  may  only  Ix'  ^een  by  tlrsiwing 
the  folds  well  apart  by  the  fingers.  It  is  frequently  assiKMatecl 
with  hemorrhoids  or  pruritus  ani,  and  is  caused  generally  by  an 
al»ni.sion  frfim  the  jxissage  of  hanleiR-tl  feces. 

The  symptoms  of  fissure  are  a  severe  burning  pain  immediately 
after  defecation,  which  may  persij^t  for  several  houi-s,  the  presence 
of  a  slight  nuu'ous  secretion,  and  the  (xx-asional  aj)[M'arauce  of  a 
few  drops  of  1>1<mmI  after  a  constijKite*!  movement. 

The  treatment  should  consist  iu  absolute  fleimliness,  h»>t  sitz 
Ixiths,  and  stretching  the  sphinctt'r  under  general  ana'Sthesia.  In 
ol>stinate  case's  incision  along  the  floor  of  the  fissure  with  dilata- 
tion of  the  sphincter  will  generally  efiect  a  cure. 
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Pntritus  ani  10  ao  intelcfaUe  itcrhixig  of  the  ddn  mod 
membtsoe  of  the  maal  mftf^in  witboat  ecaeoM  or  otlier  < 
JwifinH     It  ooous  cUefly  at  lugiity  mod  k  fietfaathr ; 
witii  fiMore  or  hcmorriioida,  bat  mar  be  wboUj  of  Derroas  oc%iii. 

Tbe  trmtmest  idioald  embrace  ine%^^sres  to  imprctve  tbe  genenl 
health  and  nerv'ouh  tone  of  the  iiidi\idiial,  and  tl>e  local  ii»  of  hoi 
water,  followed  bj  tbe  applkataoo  of  a  soltttkm  of  caibolie  acid 
(1 :  100)  oo  a  eod  Uneo  compreas^ 

Benign  Tnmors  of  the  RectnsL 

Of  tbe  beaign  tumon^  which  occur  in  the  rectmn,  adenomata 
an*  tbe  ramst  frequent.  They  may  occur  as  single  pcdaocuiated 
growtba  or  ns  multiple  tumori*  involving  a  lai^  extent  of  mucous 
membraDe.  Tbe  tumors  are,  as  a  rule,  sof),  freely  movable,  and 
if  situated  low  down  in  the  bowel  may  protrude  throuj^h  the  anus. 
PapUlomata,  or  villous  tumors,  angiomata,  fibromata,  myxo- 
mata*  and  lipomata,  are  rare.  The  term  rectal  pcJ^fp  is  used 
clinically  t<»  ch-j-crihe  any  soft  pedunculated  benign  tumor  growing 
from  the  inurou-H  membrane  of  the  rectum.  In  the  majority  of 
ia'^tances  rectal  jM»lyf*(*  are  found  to  be  adenomata. 

Tlie  symptoms  <•!'  l)enign  growths  are  chiefly  thoee  of  a  foreign 
Ixxly  in  the  bowel.  If  the  growth  is  situated  low  enough  to  engage 
in  or  protnide  through  the  sphincter,  pain  and  tenesmus  may  be 
present.  If  ulceration  of  the  mucous  membrane  occurs,  there  may 
be  hemorrhage.  Stenosis  of  tbe  gut  is  rare,  and  never  gives  rise 
to  complete  obstruction.  In  the  majority  of  instances  benign 
tumors  situated  well  alwve  the  sphincter  muscles  produce  no  symp- 
toms, and  ai*e  discovered  only  as  a  result  of  systematic  rectal 
examination  by  the  finger  or  speculum. 

The  treatment  of  jxdyps  and  other  small  growths  should  be 
('omp]et<;  rcincjval,  which  is  oafily  acconiplishod  with  ?-cissors.  cut- 
ting forceps,  or  the  wire  snare,  if  the  growth  is  accessible.  In 
tumors  involving  a  large  area  of  the  b<»wel  the  growth  may  \)C 
attacked  from  behind  by  the  Kraske  procedure,  or  a  resection  may 
Iw*  necessary. 

Dermoids   of  the  Rectum. 

Dermoids  of  the  rectum  are  nire.  When  they  do  occur,  they 
genemlly  involve  the  |)osterior  wall  of  the  gut,  and  present,  as  a 
nile^  long  locks  of  hair  which  project  into  tbe  lumen  of  the  bowel 
and  may  protrude  thnjvtgh  the  una!  orifice.  Dermoids  occurring 
iK'twcen  the  rectum  and  sacrum  and  cttccyx  [poat-rcdat  dermoi(h) 


are  more  Lfmimon  and  attain  a  larger  size.  They  may  develop 
below  or  above  the  levator  ani  muscle.  Those  which  develop 
lielow  the  mnsole  ariise,  a*  a  rule,  from  the  atmxvM^'eygeal  lx»dy, 
the  remnant  f<f  the  neurenteric  osiuaL  They  are  often  !ip<iken  of 
as  thynxlennoifis  oo  ace^jiint  of  their  reseniblantv  in  .-tnu'tnre  to 
thyroid  tissue  {Fig,  166).     Those  which  develop  above  the  mu^le 


Fig.  166 


Anococcygeal  dermoid. 


often  reach  an  enormous  size.     As  a  nile^  they  contain  pultaceous 
material,  hair,  and  teeth. 

Tlic  treatment  of  dermoids  not  involving  the  rectal  wall  is  by 
enucleation  after  expisure  of  the  cy:^t-wall.  In  those  involving 
the  wall  of  the  gut  partial  excision  will  be  necessary. 

Malignant   Tumors   of  the   Eectum. 

Carcinoma  of  the  rectum  is  a  fairly  common  disease.  Tuttle 
states  that  nearly  5  jht  cent,  of  all  cancerous  growths  <jccur  in 
the  sigmoiil,  rei'tnnj,  and  anal  it'gion.  The  disease  presents  several 
distinct  varieties.  Thus  epithri'mma  occurs  at  the  junction  of  the 
skin  and  mucous  membrane  at  the  anns,  ami  differs  in  do  res})ect 
from  superficial  epithelioma  elsewhere.  Adenocarcinoma  is  the 
commonest  variety  fiiund  within  the  bowel.  Next  in  frcHjuency 
comes  scirrhfot^  the  hard  tibmu}*  cfuistricting  growth  :  and  lastly, 
the  inrdtdlartf  or  the  very  cellular  variety.  Cancer  t>f  the  rectum 
is  a  disease  of  late  midtlte  life,  occurring  most  fre(|uendy  iu  indi- 
viduals between  forty  and  sixty  years  of  age.  It  is  slightly  more 
common  in  men  than  in  women.  In  the  majority  of  instances  it 
is  located  in  the  upj^ier  i»art  of  the  rectum.  Tuttle's  taldes  -^how 
that  56  per  cent,  of  the  cases  occur  in  the  su pra|>erit« meal  p<jrtioo, 
18  per  cent,  in  the  infra|H'ritonejii  jjortion,  15  per  cent,  in  the 
sigmoid,  and  9  per  cent,  at  the  anus. 
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Metaata^u  take**  place  througb  the  h*inphatics,  at  an  earlv  period 
in  the  more  ceLIaJar  grtm^thii,  later  in  the  fibrous  and  adenomatous 
variftiei-.  The  iliac  and  lumbar  node»  are  chiefly  enlarged ;  the 
inguinal  al*o  if  die  di.sea)«e  involves  the  anu*. 

The  sjrmptoms  of  cancer  of  the  rectum  resemble  at  firs^  tho;>e  of 
hemorrhoids  or  ulcer,  if  the  disease  Is  situated  in  the  lower  seg- 
ment of  the  tulK*.  Tims  there  is  mort^  or  less  consstipation,  dee|>- 
»*eiited  j>ain,  heuiorrhage,  and  tenesimu!*.  If  the  gixiwth  is  located 
hijfluT  (Jji^  tin-  Jirst  syiiiptonis  are  ntten  those  t*i'  stricture.  The 
|)utient  experiences  more  and  nioi'e  difficulty  in  oblaining  a  .satisfac- 
t4»rv  nioveinent  of  tlie  Ijowels,  with  nr  without  m'casional  pain  and 
discomfort.  Later,  attacks  of  incomplete  (»bsrniction  occur,  with 
|uiin  and  general  alxlomiual  distention,  which  are  usually  relieved 
by  ciidiartics  and  enemata.  The  stools  lR*cf»rae  progressively 
smaller  in  size  and  aniouut,  and  the  mass  of  retaine«l  fectil  matter 
a!»ove  the  constrict i<»n  may  occasion  irritatirtn  resulting  in  ret^ur- 
reut  attacks  of  enteritis,  during  wliieh  di;irrl»u*a  niny  lie  present, 
with  tlie  pjLssnge  oi'  mucus  and  IjIolkI.  Thin,  ribbon-shaped  stools 
are  r>ecjisifiiially  observfil  if  the  growtli  is  ncir  the  anus. 

The  diasaosis  win  genemlly  be  nuule  by  digital  examination  if 
the  gnnvth  is  accessible,  by  the  jiroctoseope  if  t»eyuiul  the  reach 
of  Hie  finger.  T<i  (lie  examining  tinger  the  gniwtb  genemlly  gives 
tije  ini|iression  of  a  dense  nodular  mass  involving  all  the  coats  of 
the  rectum.  Iti  many  eases  the  growth  completely  surrounds  the 
Imwel,  c'onstrieting  the  lumen  to  a  small  sixe.  The  tnlges  of 
the  constrii'tion  are  frequently  ulcerated  and  bleed  easily  when 
t(Hiche4l. 

Progressive  auicmia,  loss  of  weight,  and  c;ichexia  occur  in  this 
as  in  (itlicr  canwrous  aifections,  and  mctabtascti  appi'iir  in  the  liver 
and  other  organs. 

Sarcoma  of  the  rwtum  is  a  mre  disease.  It  attacks  by  jirefer- 
encv  the  l*iwer  segment  of  the  organ,  and  arises  in  the  submucous 
cellular  coat.  As  in  other  situations,  it  presents  varying  degree's 
of  malignancy  accoitling  to  the  rapidity  of  its  growth  and  its 
histologic  chanicti-ristics.  The  growth  of  a  spindle-cell  «inx)ma 
may  Ik'  coTnimnitively  slow,  and  rtHjovery  may  follow  its  eoniplete 
removal.  I^ymphosnt'imia,  on  the  other  hand,  is  geuendly  fatal 
in  a  few  months  after  the  diagmxsis  is  made,  in  tipite  of  any  and 
all  treatment. 

The  diagnosis  can  usually  be  made  by  observing  the  rapidity  of 
the  gn>wth,  its  situation  in  the  lower  segment  of  the  gut,  the  fact 
that  the  nuu'(U]s  rncnjbnnie  is  at  lirst  freely  movM!>Ie  over  the 
tumor  mass,  and  by  the  absence  of  stenosis.  In  ulcerating  soft 
sarcomata  hemorrhage  may  be  profuse. 
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Treatment  of  MaHgaant  Tumors  of  the  Rectum. — Epitbeliuma  of 
tbe  anus,  when  liiniti-^l  in  extt^iit,  ^hotiKl  \w  thoroughly  excised 
and  the  mucous  membrane  of  the  l>o\vel  drawn  downward  and 
stitched  tt)  the  eutanetius  marjrhi>  ;  if  more  extensive,  the  dlseajse 
should  be  attackeil  from  liehind  bv  tlie  Kra:?ke  metliod,  hmid  to  be 
described,  and  the  hiwer  jwrtiou  «>f  the  bowel,  tbe  riphincter  muscle, 
and  a  krge  area  of  surrounding  >kiu  removed.  The  healthy  in- 
te?<tiue  should  then  be  bruught  downwai**!  and  a  new  anu>  fMrnit^l 
either  at  the  site  of  the  old  one  or  at  a  higher  jwint  through  die 
sacral  opening. 

In  the  presence  of  malignant  disease  well  above  the  arms  three 
methtnls  may  be  emph»yed  : 

Flrxt. — Extirpation  of  the  rtK^tum  by  the  Kicral  route  (Kraske), 
which  consists  in  removal  of  the  ciXH.yx  and  a  part  (HiKrheru^gg) 
or  the  whole  (Bardenheuer)  of  the  lower  one  or  two  segments  of 
the  sacrum,  se|»arating  the  rectum  from  the  surrounding  tissues, 
removing  the  diseast^l  arcii,  and  uniting  the  proximal  and  distal 
pirtions  with  two  or  more  rows  of  sutures  ;  or  removal  of  the 
entire  lower  .-egnient  of  the  organ  and  creating  a  saemi  anus. 

Seeond, — Pertorming  a  meilian  laparotomy,  dividing  the  peri- 
toneum alwve  and  Ijelow  the  area  of  disease,  stripping  it  from  the 
bt>wcl  for  a  s!u>rt  distance  upwanl  and  downward,  and  ligating 
ami  dividing  the  mesr>rectum  opjiositc  the  disease-  After  com- 
plete excision  of  the  tliseased  s^ment  ami  arresting  all  hemorrhage, 
unite  the  uj)j>er  and  lower  segments  of  the  bjwel  by  two  stout  silk 
sutures,  Wving  the  ends  long.  An  assistint  then  dilates  the 
sphincter  thoroughly,  |>as.st's  a  psiir  «tf  long  forceps  upward,  and 
grasps  the  long  ends  of  the  >ilk  sutures  and,  Ity  dnwowaixl  traction, 
invaginate-H  the  up|jer  into  the  lower  p<irtion  of  the  rtn'-tum,  bring- 
ing lx>th  ends  out  timmgh  the  anal  oj>ening.  At\er  suturing  these 
as  in  MaunscFs  methiMl  of  intestinal  an;i>tomnsis,  the  bowel  is 
drawn  U|nvard  and  the  cut  |»eritoneal  edges  unitinl. 

Third, — Perform  a  lajianitorny  as  in  the  pre<vtling  operation. 
Divide  the  sigmoid  and  its  mesentery,  ant!  <'lamp  the  proximal  end. 
Then  remove  the  entire  sigmoid  and  rectum  l>elow  tht-  piint  of 
section,  tng^ther  with  the  mesentery,  are«»lar  tissue,  and  ail  lymph- 
aties,  close  tho  j>eritoneum  and  alxlominal  wound,  bringing  the 
proximal  extremity  of  the  sigmoid  outwartl  through  a  small  lateral 
opening,  and  establish  a  |)ermanent  artilicial  anus  over  the  crest  of 
the  ilium  by  the  Weir  methotl. 

The  fir-it  metho*!  is  applicable  to  early  growths  in  the  lower  or 
infrajjeritoneal  segment  of  the  rectum  ;  the  sei-ond,  tii  c*arly  growtlis 
in  the  upper  segment  of  the  organ  ;  the  third,  to  more  advanced 
disease  anywhere  below  the  middle  of  the  sigmoid. 
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Hemorrboids,  or  pila^  is  a  Tanenee  diktatioo  of  one  or  more 
of  the  veiiks  in  the  l»wcr  poctioo  of  the  redjJ  mocoos  membnuie. 
The  hemorrhoidal  plexus  is  Ibimed  br  a  huge  noinber  of  veins 
which  originate  in  anall  dilated  pooU  or  spaoes  IiMsited  io  the  sub- 
mnooos  tMeae  just  above  the  anorectal  jnncdoo.  Each  of  tbe^ 
io  health  is  about  the  sise  of  a  grain  of  wheat,  and  gives  origin  to 
a  vein  which  passes  upwvnl,  finely  anastomaeing  with  its  numerous 
fellowg,  and  eventnalhr  piercing  the  muscular  coat  of  the  bowel 
about  three  inches}  above  the  anus,  to  enter  the  radicals  of  tlie 
portal  systefn.  From  the  lower  extremity  of  iheee  small  pools 
minnte  uDa^tomotnog  bnincbe^  emerge  which  empty  into  the  ex- 
ternal hemonhoidal  vein8  located  immediately  under  the  integu- 
ment at  the  amU  orifice  (Tuttle). 

Under  conditions  of  portal  conge^ion  from  chronic  coni^tipa- 
tion,  congested  liver,  cirrb4i»l*,  valvular  disease  of  the  heart,  etc., 
these  small  vein.H  liecome  engorged,  and  permanent  dilatation 
results.  If  the  dilatation  is  limited  to  the  external  hemorrh(»idal 
vein;*,  the  condition  i.s  described  aj^  one  of  extemal  piUs ;  if  lim- 
ited to  the  i*mal]  venou:*  pook  within  the  rectum,  it  is  spoken  f>f 
asitUenut/  pilot;  if  lx>th  are  involved  in  tlie  process,  the  term 
mixetl  pikn  18  employed.  In  any  of  the^e  situations  thrombosis 
may  rnvur,  giving  ri.se  to  ljlui-«lj  oval  indunited  ma.«««8,  tkromb^Aic 
pifej*^  or  infectiim  may  Ik*  added,  giving  rirse  to  a  condition  of 
localized  ptilehiti;^,  or  tftfamed  pUett.  Occasionally  a  cluster  of 
mtemal  p'thi^  will  lx»  forced  outward  tlmmgh  the  sphincter  muscle, 
and  by  its  contraction  the  mass  liecomes  strangulated.  Such 
niaMftfs  often  rest^nihle  a  miniature  bunch  of  grai>es,  and  if  not 
quickly  rfnluce^l  ulceration  or  sloughing  may  result. 

Symptoms,  — Clironic  dilatation  of  the  hemorrhoidal  veins  is 
undoubtedly  jtresent  in  niany  individuals  without  causing  symp- 
toniB.  In  ('ertnin  cases,  however,  there  is  a  scn.>^'  of  weight  and 
pain  in  the  ret.'(um,  accentuated  hy  defecation.  This  may  [jersbit 
for  one  or  more  hours  and  prevent  sleep.  If  the  cluster  of  in- 
tcni£il  hemorrhoids  is  large,  the*  patient  may  experience  a  feeling 
of  a  fomgn  LhhIv  in  the  rectum,  which  is  not  relieved  hy  defeca- 
ti<Mj.  Meniorrhagr  dur  to  siijHTlicial  ulcemtion  is  a  fairly  constant 
syni|>tom  in  internal  piles,  and  in  many  cjtsfs  it  is  profuse. 

If  a  mawH  of  internal  piles  becomes  stmngulateil,  or  if  tliJ"om- 
hosis  and  infection  occtH\  the  pain  is  greatly  increased  in  severity, 
and  is  accompanied  hy  local  teiiflerness  and  fever.  All  of  these 
Hymptonis  are  aggnivat^il  hy  defW-atitui,  walking,  or  sitting.  The 
jMitient  is  confined  to  his  btni,  ami  often  experiences  great  suffer- 
ing for  several  days.     An  individual  in  this  condition  is  geuer- 
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ally  sjK>ken  of  as  "having  an  attack  of  piles."  As  a  rule,  the 
symptonij*  subside  after  a  few  days  under  appropriate  treatment. 
In  exceptional  raises  general  infection  may  occur  from  dL^integra- 
tion  of  the  septic  tliri>ml)us  and  dissemination  by  the  circulation. 
There  is  a  pt»pular  »m|»ression  that  itching  is  a  symptom  of  piles. 
While  this  symptom  is  fre<|ueiitly  associated  with  piles,  it  is  rarely 
due  to  the  venous  dilatatirm,  but  rather  to  an  a>S4xri:itetl  fissure, 
eirzema,  or  pruritus.  Intense  itching  is  said  to  lie  <^KN'asirmally 
caused  by  the  simdl  thick  skin-tiibs  so  frequently  seen  alj<jut  the 
anus  in  individuals  whose  external  piles  have  been  spontaneously 
cured  by  thrombosis  and  obliteration  of  the  vessels. 

The  diagnods  is  easily  made  by  inspecti«>n  of  the  parts,  draw- 
ing aside  the  ft>lds  of  the  anus,  and  instructing  the  patient  to  bear 
down.  By  this  metho^l  not  only  the  external  piles  are  made 
prominent  and  fille*!  with  bbxKl,  but  also  the  lower  portions  of 
the  internal  hemorrhoids  are  briMight  into  view.  Uules?.  the  veins 
are  inflamiMl,  greatly  thickene<l,  or  c<iiitain  thrombi,  they  auinot 
be  appre<nated  by  digital  examinatirtu.  Examination  by  the  short 
pr«»ctosct:ipe  in  tlie  knee-chest  p>sition  is  often  negative,  for  the 
reas4.>n  that  in    this  position   the  veins  are  emptied  and  collapscKl. 

Treatment. — The  tendency  to  hemorrhoids  shouhl  Ik?  combated 
by  exerci-e,  restrictc<l  diet,  and  meitsures  to  avoid  constipation  and 
portal  congestion. 

Strangulateil  or  inflam»^l  piles  should  \ye  treated  by  hot  sitz 
baths,  rectal  irrigations  when  they  are  |M«ssibIe,  mtwierate  catharsi^t, 
and  the  l«H*sd  application  of  soothing  ointments  or  p<jultices.  If 
the  condition  is  not  such  as  to  confine  the  patient  to  the  bed,  the 
following  prescription  will  be  found  serviceable  : 


ft     Vail.  ipilUe, 

Ung.  stinmonii, 
Sig. — Applj  nioming  and  nigfat 


"S- 


I 


Thffjmbosed  and  infected  external  piles  are  often  promptly 
cured  by  incision,  turning  out  the  clot,  and  packing  the  wound 
with  sterile  gauze. 

The  nuliral  irmhtienl  of  hemorrhoids  crmsists  in  three  pn>- 
cetlures  :  obliteration  of  the  lumen  of  tlie  vein  by  the  injection  of 
carbolic  acid ;  removal  of  the  individual  tumors ;  or  removal  of 
tlie  pile-bearing  areji  of  the  rectid  mut^jus  membrane. 

The  injection  methiwi  is  largely  employed  by  irregtdar  practi- 
tioners, often  with  excellent  results.  It  has  the  advantage  that  it 
allows  the  patient  to  be  up  and  about  during  treatment.  It  con- 
wste  in  the  injection  of  from  3  tr>  10  drops  of  a  20  per  cent,  solu- 
tion of  carbolic  acid  into  the  wntre  of  the  pile.  The  j>arts  should 
be  thoroughly  disinfected  and  the  needle  introduced  from  below 


'^Or  THE  EECTUM. 
id  It  ihAhL  Mih^jM  iiui  iWcm.irrhoid  joins  the  healtby  mucous  mem- 
t"vc*>mi»n  M..-       ■  iollowing  formula: 


JUL     .Wi*i  <.^*rUilici  (t'Sal vert's), 
.VciU.  salicylici, 
tkwUi  b*>ratLs, 
Ui^wruuv  (sterile), 


5ij; 

aa  5j.     M. 


THf  immciJiftU'    nsult  of  t\w  injwtioii    is  to  oiiiisje  a    |>ainful 

r  i)»c  piU',  wliifh  siibsidt's  m  two  or  three  day^,  leaving 

.  -^     .    iiickcucJ  ait";!  of  mucous   membrane. 

titauvvui  of  t^ie  individual  tumors  in  accotnpHshLtl  by  several 

i       '     '.,      lu  all,  the  [jatiput  sliMuld  Ix*  anaejrthetiKecl  and  placed  iu 

1  Loiuy  jH»siti«>n.     Tlie  spliiiirter  should  then  be  thoroughly 

^ux•u•bed,  leai|K>rnrily  jianilyziufj;  its  fibres, 

Tlh'  .••impit'^t   method  of  renuival  is   by  n'tmhlitg  the  pile  with 
iiiv  uii^iotriln?  (Fig.  107).     The  method  by  ligation  and  excmon 


Fig.  lt)7. 


'Va  J 


Anglotrlbe. 

if4  the  one  most  penemlly  enijiloyed  in  this  country.  The  pile  is 
gnis|M'(]  l>y  a  pair  of  forceps  aud  dniwn  downward.  Its  hase  is 
next  euetrrlnl  by  a  I'Ul  wbi<'li  ilivitics  only  the  nureons  mrnd>ranp. 
A  stniiglit  iieedlr:  threafknl  with  heavy  silk  is  then  passe<l  throntrh 
the  luise  of  the  tumor  and  seein\']y  tie<l  nbove  and  behtw,  eare 
iK'in^r  taken  to  avoid  inehiding  in  the  knot  any  of  the  reetal 
nujeuiis  membrane.  The  summit  of  the  pile  is  then  removed 
with  scissors.  The  metli'MJ  by  the  rhmp  ami  ^'outrnf  consists  in 
gnisping  the  summit  of  the  pile  by  a  pair  of  t4»«thed  forceps, 
drawing  it  well  downwanl  and  a}>j>lying  a  Smith  elamp  (Fig. 
HJM)  at  the  base.  Tht*  summit  of  the  tnmor  is  then  removf^l 
with  scissors  and  the  stump  slowly  canteriziMl  with  a  cherry -n-il 
Patjuelin  ]Knnt. 

After  any  of  these  methods  a  puize-eovered  spool-shaped  reetal 
tube  should  be  introduced  and  held  in  jwsitiou  by  four  tape-bands 
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(Fig.  169).  This  prevents  hemorrliage  and  allows  the  escape  of 
fiatus.  It  shauld  \w  removtxl  im  the  fourth  day  and  the  lK)wel 
injected  dailv  for  one  week  witli  a  ssolution  of  glvcerite  of  taimio 
(1:16> 

Fio.  168. 


Smith  clAmp. 

Removal  t>f  the  entire  pile^l^earing  area  of  the  rectal  miieoas 
membrane  (  WhitehiiuVs  op*raiioH)  consi.'^ts  in  niuking  a  cimilar 
incision  at  the  margin  of  the  iniiaius  membrane  and  skin  of  the 
anus,  sepanitinir  the  niiici»a.s  membrane  from  the  nni!*euhir  i^mt  for 
a  diiiitance  of  fri»m  two  to  three  inches,  then  eutting  oil'  the  pile- 
bearing  membrane,  and  suturing  the  healthy  mncosa  to  the  skin. 

Fio.  169. 


Tbi;*  operation  may  be  relied  upon  to  cure  the  pile«,  but  it  has  the 
disadvantage  that  it  remove??  that  |>ortion  of  the  mueoib*  membrane 
which  contains  the  seuiMiry  nerves  entering  into  what  may  be  called 
the  anal  retlex,  or  the  involuntary  tightening  of  the  anal  orifice 
when  the  i^enj^tion  of  solid  matter,  fluid,  or  g:i5  is  felt  in  the  lower 
rectiim.     The  writer  has  seen  seveml  |Kitients  in  whom  rectal  in- 
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continence  was  present,  yet  who  seemed  to  possess  tlie  al>ility 
voluntarily  to  cmitmct  the  j^phineter  as  well  as  before  operation. 
Another  olijeetiou  to  the  ojieration  is  the  jiossihility  fif  infection, 
sloughing,  and  retnietion  of  the  mucous  naenibrane,  leaving  a 
large  eiri'iilar  grauulating  area  which  heals  slowly  and  is  invariably 
fitUoweil  bv  a  dense  strieture. 


Prolapse  of  the  Rectiun, 

Prolapse  of  the  rectum  is  a  projt'ctiitn  downward  of  the  mucous 
membrane  of  the  iMfwel  thnmgli  the  anal  o^i^^ec^  This  occurs  t<i 
a  slight  extent  in  healthy  individuals  during  a  c<jnstij>ateil  move- 
ment. The  mentbrane,  however,  h^  quickly  drawn  upward  by 
eontniction  of  the  sphincter,  and  no  untoward  symptoms  are 
produced. 

If  more  of  the  mucous  membrane  is  prolapsed,  and  it  is  not 
immediately  replace*!  by  coirtmetion  of  the  sphincter,  the  condition 
is  called  proid/tHUH  ani.  If  the  disease  progresses  and  the  entire 
Willi  of  the  gut  is  protruded,  tlie  condition  is  spoken  of  as  pro- 
l/ipffttm  reHl. 

The  disease  is  more  common  in  children  than  m  adults,  and  is 
caused  by  constipation,  severe  rectal  or  bladder  tenesmus  from  any 
cjuise,  the  presence  of  hemorrhoids  or  other  rectal  tumors,  and 
from  general  weakness  and  muscular  relaxation.  In  the  e-arly 
stages  rwluction  is  readily  cifecteil  by  gentle  pressure  witli  the 
fingers.  In  the  later  stages  the  prolapst^Kl  Ijowel  liecomes  much 
tiiickened,  and  when  rwluced  shows  a  stnuig  tendency  to  rftipjH'ar. 

The  diagnosis  is  easily  made  by  observing  the  presence  nl'  an 
oblong,  sausiige-shajXHl,  ]unk  or  bluish  mass  protruding  from  the 
anu8. 

The  treatment  should  consist  in  removal  of  the  cause  when  this 
is  possible,  the  use  of  astringent  injeclions,  and  the  habitual  cm- 
phiyment  of  a  commode  so  constnicted  that  the  seat  is  made  to 
slant  from  behind  forwanl  at  an  angle  of  thirty  or  forty  degrees 
froni  the  horizontaL  This  prt^vents  the  patient  assuming  a  posi- 
tion in  which  excessive  straining  is  possible. 

If  these  measures  fail,  linear  cauterization  of  the  rectal  raucous 
membrane  ibr  a  distance  of  two  4jr  thre<^  inches  above  the  sphincter 
is  to  be  advised.  This  should  be  done  under  gc-neral  ana?stliesia, 
the  Paquelin  cmitery  being  emplovetl,  and  thn^e  or  four  deep 
eschars  mnde  e(|uidistant  from  each  other.  Inctiildren  the  tsiuteri- 
zjition  may  Ik*  acconi[dishiHl  Iiy  the  application  of  pure  carbolic 
acid  to  the  prolnpscil  bowel  by  mejins  of  a  glass  rfHl  or  pointed 
stick.  ^\1ien  the  aci<l  Itas  pnMhicetl  its  effect,  it  should  be  washi^l 
off  with  alcohol  and  salt  solution,  after  which  the  prolapse  should 
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be  replaced  and  the  bowels  confined  for  two  or  three  days.  Re- 
currence should  be  prevented  bv  the  u^-e  of  laxatives,  enemata, 
and  the  slanting-seat  commode.  In  obstinate  cases  of  prolapse  of 
the  mucous  membrdne  the  Whitehead  operation  described  on  page 
477  has  been  recommended  ;  also  excL«ion  of  a  portion  of  the 
rectum.  These  methods,  however,  are  inferior  to  aifpnoidopexy, 
which  is  the  operation  of  choice  in  ol)stinate  cases.  This  consists 
in  opening  the  abdomen  bv  means  of  the  intermuscular  method,  in 
the  left  inguinal  region,  drawing  the  sigmoid  well  upward  and 
attaching  its  mesenteiy  to  the  peritoneum  and  iliac  fascia  by  means 
of  two  or  three  chromicized  catgut  sutures. 
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CHAPTER   XXV. 

DISEASES  OF  BONE. 
mTLAJSMATION  OF   BONE. 

Acute  Osteomyelitis. 

AruTE  osteomyelitis  is  an  iiifwtienis  in  II  am  mat  ion  of  hone. 
Tho  older  siirget)n.s  were  acoiisttmied  to  de.scril>e  three  varieties  of 
the  disease  :  pcnmfiti^,  or  inflammation  of  the  periosteum  ;  ostdtis, 
or  inflammation  of  t!ie  denser  jwirtinn  of  the  hone:  and  ojdto- 
mtfeh'tw,  or  inflammatictti  of  the  hone-marrow  and  eanc*.*llous  tissue. 
A  iM'tter  understjindin^  nf  the  pathology'  »if  the  affection,  however, 
has  demonstrateil  that  these  are  simply  different  stages  of  the  same 
|>athologie  process,  which  at  one  time  or  another  generally  involves 
all  of  the  structures  of  Intne.  Septic  processes  in  iM.me  differ  in 
no  rps|)ect  from  similar  processes  in  the  soft  [wirts,  except  in  so 
far  as  their  symptoms  and  i*esults  may  Ix'  mcxlified  hv  the  un^Held- 
ing  nature  ot'  the  tissne. 

Two  fonns  of  the  disease  are  descrihed,  the  traTimatic  and  tlie 
nOE-traumatic  or  idiopathic.  The  former  variety  occurs  uh- 
vioiisly  at  any  age  ;  the  latter  is  commonest  in  citililren  and  young 
adults.  The  cause  of  acute  osteomyelitis  is  invariahly  the  inva- 
sion of  the  tissues  hy  pathogenic  micro-organ  isms,  either  throuph 
a  wound  exposinjj^  ami  injuring  the  Iwne,  tlirough  tlie  hhnxl-cur- 
rent,  or  through  the  lymphatics.  Of  the  various  niiero-orgjuiisms 
wliirh  may  give  rise  to  ost<.t>myelitis,  <Stttphtfhcm'(*u^  pifogciics 
aureitit  is  the  one  most  frecpiently  found  ;  the  others  in  the  order 
of  their  fre^jncncy  iR'iug  tiie  strepfoofH'nij^^  the  p)u'umono<y)misi^  the 
tifftfioid  or  vofftn  fffn^i/httt.  The  pr<»cess  may  hcgin  in  any  part  of 
the  l>rtne  ;  hut  in  the  mm-tniunintic  or  so-eallt^  idiopathic  cases 
the  infection  usually  first  twcurs  in  the  interior,  and  in  the 
majority  of  instances  near  an  epiphysis.  The  first  result  of  the 
microl>ie  invasion  is  a  rt^jictionary  hy}>cnemia  and  tlie  occurrence 
of  an  intlaniraatory  exmJate.  Owing  to  the  unyiehling  nature  of 
the  tissues  this  at  once  prmliHTs  siitHeicnt  ]>i>*ssnre  greatly  to 
iniiK-de  or  totally  arrest  the  circulation,  and  a  more  or  less  exten- 
sive necrosis  of  the  isehcemic  tissue  tikes  place.  If  the  area  t»f 
necrosis  is  small  and  limited  to  the  thin  cancellous  structure  and 
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bone-marrow,  a  circumscribed  focus  of  supporation  results  ^bone 
absce&s).  When  the  disease  involves  :i  large  area,  as  the  diaphysis 
of  a  long  boiie»  the  pus  rapiilly  exteods  in  the  direction  of  least 
resistance,  which  is  along  the  medullary  canal.  A  barrier  Is  reached 
at  the  e|>iphysi5',  as  septic  iofiammations  rarely  pass  this  point. 
The  infection,  as  a  rule,  burr(>w8  outward  just  l>ent^th  the  epiphy- 
seal cartilage  until  the  external  surface  of  the  bt»ne  is  reached. 
Here  it  may  give  rise  to  suppuration,  which  spreads  rapidly 
beneatli  the  periosteum,  separating  it  from  the  bone  (subperiosteal 
abscess),  and  when  the  tension  causes  a  rupture  ctf  the  membrane 
it  spreads  between  the  muscular  and  fascial  planes,  aud  may 
eventually  discharge  on  the  surface  of  the  limb.  Septic  involve- 
ment of  a  neighboring  joint  may  rarely  occur,  giving  rise  to  pyar- 
throsis,  which  is  not  iofrequently  overlooked.  In  severer  cases, 
unless  relieved  by  prrjmpt  surgical  intervention,  the  area  of  necrosis 
extends  rapidly,  and  may  involve  a  large  portion  or  even  the  entire 
diaphysis  of  the  bone. 

In  these  cases  an  acute  hyperseraia  occurs  above  and  below  the 
necrosed  area  which  eventually  results  in  a  softening  and  lique- 
faction of  the  tissues  at  the  junction  of  the  dead  and  living  bone. 
The  periosteum  becomes  congested  and  produces  an  abundant 
exutlate,  which,  later,  becomes  calcified,  and  forms  a  eylindric 
bridge  betwwn  the  proximal  and  distal  healthy  jwrtions  of  the 
l>jne.  This  bony  case  or  inv*olucrum  encloses  the  necro;?ed  |M)r- 
tion  of  the  shaft,  or  sequestrum,  which  soimer  or  later  i>ecome3 
loosened  and  lies  free  within  its  bony  envelope.  The  involucrum 
is  perforated  at  one  or  mi>re  p« tints,  allowing  the  escape  of  the  pus 
which  is  always  present  witliin  its  cjtvity. 

In  the  very  acute  cases  septic  thrombi  form  in  the  veins  situ* 
ated  within  the  bone  and  in  the  surrounding  soft  tissues.  These 
may  soften,  and  small  portions  may  be  carried  by  the  general  cir- 
culation to  distant  parts  of  the  body,  giWog  rise  to  metastatic 
accidents. 

In  extensive  osteomyelitis  of  the  larger  bones  the  resulting 
tl3Xa^mia  may  Im  so  great  as  to  cause  death  in  two  or  three  days. 

Symptoms. — In  the  so-called  idiopathic  cases  the  symptoms  at 
first  are  simply  those  of  a  severe  infectious  disease ;  chills,  fever, 
and  prostration  may  occur  without  local  jxiin  or  other  evidence 
pointing  to  the  seat  of  the  lesion.  In  the  most  virulent  cases  the 
temperature  may  rise  to  lO.j'^  or  106^  F.»  and  the  toxaemia  may 
be  so  rapid  and  profound  as  to  cause  delirium  and  stu|>or  before 
the  patient  experiences  pain  or  is  able  to  indicjite  its  IncatiouL  In 
these  cases  ulcenitive  endocarditis  and  a  general  petechial  eniption 
are  frequently  found  at  an  early  periinl,  and  p^int  to  a  rapidly 
fatal   termination.     In   the  less   virulent  cases  pain  is  an  early 
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syntptom,  and  varies  in  aeverit^r  firom  a  doll  icbing  sensation  to 
Ifae  mofit  acute  mfferiiig.  Whh  the  pain  tiiere  is  more  or  less 
iendenies  of  the  affected  limb,  eai«]ly  appreciated  bj  fjf^MWue  orer 
ihe  bone,  or  by  forcibly  striking  the  sole  or  palm  of  the  extremity 
in  an  extended  position.  CEdema  and  a  flight  lividity  of  the  skin 
are  noticeable  in  tome  cases.  Guiema  of  the  perio^eum,  seen  on 
ezplonitor)'  incision,  \&  one  of  the  most  reliable  cdgns  of  bone 
InfecCaon.  In  the  later  stages  deep-seated  or  siiperficiiil  fluctuation 
may  be  made  out,  and  a  palpable  thickening  of  the  shai\  of  the 
bone  is  present.  In  all  acute  ca^es,  except  the  extremely  virulent, 
a  marked  leucocytosis  is  present.  In  the  severest  intoxications, 
however,  <xjcurring  in  individuals  with  greatly  diniinislied  vital 
renifttaDt-e,  leueocytosis  may  be  absent.  When  the  dit^-a^e  follows 
a  oonip<»und  fracture,  amputation,  or  other  bone  lesion,  the  local 
symptoms  are  generally  the  first  to  excite  the  suspicion  of  the 
surgeon.  In  these  cases  there  are  evidence  of  wound-infection, 
deep-seated  puin  over  the  affected  hone,  and  general  toxceniia. 
The  degree  of  the  latter  is  rarely  as  severe  a^  in  the  non-traumatic 
cases  for  the  reason  that  the  products  of  inHammation  find  an  exit, 
though  often  an  imperfect  one,  through  the  open  extremity  of  the 
medullary  canal. 

Treatment. — In  the  acute  fulminating  casc's  areomj^nietl  1)V  the 
rapid  development  of  grave  sepsis,  the  treatment,  to  be  successful, 
should  he  inaugurated  at  an  early  period.  The  lx)ne  should  lie 
exposed  by  a  generous  incision,  the  periosteum  divided  and  stripped 
from  its  surface,  and  the  medullary  canal  freely  o|>ened  by  the 
chis*'l  and  mallet.  The  infected  marrow  and  eancellous  tL^sue 
should  be  thoroughly  sera[x*d  away,  the  cavity  disinfected  with 
pure  carbolic  acid  or  fomialiu  (1  :  50),  and  packed  with  gauze.  If 
abscesses  are  ffwnd  beneath  the  periosteum  or  tn  the  soft  tiswsues, 
they  should  be  evacuated  and  drained  with  nihlxT  tulx^.  The 
subsequent  treatment  should  Cfinsist  in  antiseptic  dresj^tngs  until 
the  extent  of  the  necrosis  is  evident.  If  the  sliaft  of  the  l»one 
retains  it**  vitality,  the  cavity  will  shtwly  fill  with  grfinulations,  and 
rtH^overy  may  fwxnir  witliuut  further  surgieal  intervention.  This 
may  oocttsionally  be  hasteiietl  by  allowing  the  Givity,  if  sterile,  to 
till  with  bhxKl,  and  after  its  coagulation  to  suture  the  skin  over  it. 
Another  method  is  to  dniw  the  skin  and  periosteum  well  over  the 
e<lges  of  the  bone  cavity  and  secure  them  to  its  bfittom  with  sterile 
tacks. 

If  a  portion  or  the  entire  shaft  of  the  bone  is  dcjid,  the  neerosetl 
portion  should  be  removed  as  sof>n  as  it  is  se[Mii-ate<l  fnmi  the 
living,  and  the  hollow  cavity  in  the  involucnini  allowed  to  granu- 
late ;  i>r  if  it  can  be  rendered  sterile,  treated  by  the  blood-clot 
mcthcM.!  just  described. 
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Nichols  advises  surgitral  separation  of  the  necrosed  area  at  ao 
early  {Kriml,  as  ^^m  as  the  |»t*rii>steal  exudate  iK'gins  to  c:ileSfy, 
and  obliteration  of  the  cavity  hv  pressinj;  the  walls  <»f  the  iuvrtlii- 
enini  tijgether.  This,  he  claims,  greatly  shortens  the  duration  of 
the  after-treat nieiit  and  results  in  the  fMriiiatiou  t»f  a  new,  nilid, 
and  comjmratively  s-nuill-sizeil  shaft.  This  method  i>  ajiplicahle 
obviously  only  in  eertiiin  >ituations,  as  in  the  lower  leg  and  fore- 
arm, where  the  pff^seuee  of  a  healthy  juirallel  l>one  serves  to  prevent 
shortening  and  ileformity.  In  otlier  hK*ations  it  is  viixv  to  allow 
the  sequestrum  to  remain  until  a  firm  unyielding  involuenim  is 
formed,  a  perirxl  ol\en  of  several  mouths,  and  then  to  make  an 
opening  into  its  cfivity  for  the  renewal  of  the  necrosed  fmgments. 
When  this  is  inipnicticable,  tlie  use  of  a  sterile  metal  or  ivory  rrnl 
between  the  ii|)per  and  lower  healthy  fragment  of  lione  may  !>e 
tried.  Successful  regeneration  of  the  long  bones  with  restoration 
of  function  is,  however,  rarely  n-alizeil. 

If  early  openinsr  of  the  medullary  cavity  and  thorough  drainage 
fail  to  arrest  the  sepsis,  pn>nipt  amputation,  insuring  cijmplete 
removal  of  the  iliseased  Imne,  is  indicated. 

Acute   Epiphysitis. 

It  frequently  hap|wns  in  infants  that  an  acute  si'ptic  ostoomye- 
lotis  is  limiteil  to  the  ejiiphysis  of  a  Ume.  As  the  restdt  is  almost 
invariably  a  •iuppuralive  arthritis,  the  disease  will  be  consideretl 
more  fully  in  Chapter  XXVI. 

Subacute  and  Chronic  Osteomyelitis. 

Under  this  heading  are  ineltnltnl  a  number  of  atFections  p^issfi'Sit- 
ing  many  fesitnres  in  common,  but  <litlering  widt4y  in  their  etiology*. 
They  are  all  of  infections  origin,  Imt  the  infecting  agt^nt  is  not 
capable  of  c:uising  either  nqiid  *h'>truciion  of  tissue  «ir  severe 
systemic  reaction.  In  many  of  them  the  chief  clinicxd  feature  o^ 
the  disease  is  sclerosis,  which  is  due  to  an  excesi^ive  re|Kirative 
effort.  As  these  affections  differ  c<»nsiderably  in  their  general 
behavior,  clinical  history,  and  treatment,  each  will  be  considered 
sej>arately. 

Subacute  cortical  osteomyelitis  of  septic  origin,  also  spoken 
of  :l-  nHpfmrntive  jtrnoidU'iM.  Tlii>  is  an  inffanmiat<irv  proix^s  lim- 
ited to  the  periosteum  and  cortical  layer  of  the  Wme,  resulting 
in  suppunUion  and  necrosis,  thi'  latter  l>ing  limite<l  to  a  thin 
superficial  plate  of  compart  tissue  which  separates  slowly  by  the 
pnx^esses  already  descril)cd. 

The  symptomB  are  localized  f^win  and  tenderness,  the  occurrence 
of    an  oval    fluctuating   swelling,    with    a?dema  and   redness   of 
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Tht  matoMHl  »•  bj  free  iiicwiop,  i  vm  ilJiin  of  tW  fw,  and 
itflMMnI  «f  eke  BKrowd  aca. 

powfp  dMSMtefUBa  bjr  gwjt  tiijcfctniiig  oi  ok  pcnBdcHM^  wtscii 
wiMn  iBcind  is  loond  to  be  doe  to  tbe  presence  of  a  thick,  ^stlBt^ 
inniiM  melcrieL  0or  eUne  to  iMnre  iaobttd  a  micTD-eiynHM,  wiA 
which  be fTjpmlHewl  they|itiiiiMi  iaMPwal*.    Tbe&tMeinaie. 

The  ImrtaMii  eonisto  in  lacanon  of  the  perioeleua  ead  remoival 
of  the  gplatiDCMiB  msM^ 

T)rpboid  ofteomjelitis  »  a  ^iHt  fircquesit  sequel  of  typhoid 
let-er.  It  ocean  sa  a  imall  ctrcnm&cribed  booe  infectioa  wbicfa 
elowly  caiues  necrosis  of  the  cortex  with  diathaige  of  iofttrted 
mflterifl]  bemnth  the  periosteam.  This  eventually  gives  rise  to  an 
aliUodant  formation  of  granuIation-da>iie  between  tbe  booe  end 
perioeteam,  and  oocadonally  niptiue  of  tbat  membnuie  and  infil- 
Ciatioo  of  tbe  soft  part^.  Id  muced  infections  soppnmtion  may 
be  pment. 

inie  symptoms  of  the  Aheaa^  are  localized  pain,  often  of  a  severe 
type,  over  a  ismall  areu  i»f  bone.  Tbis  continues,  and  is  accom- 
puniecl  by  tenderness  and  tbickentng  of  tlie  periosteum,  but  with 
little  or  no  fever.  M'hen  tbe  bone  foca*  rupture?!,  the  pain  is 
relieve*!,  antl  a  eofl  subperiosteal  swelling  occurs,  which  is  elastic 
and  often  gives  the  f*eDi^tion  of  fluctuation.  The  tibia,  ribs, 
ulna,  find  ^mnll  bout's  of  tbe  hands  and  feet  are  tbe  ones  most 
frttjuently  affected. 

The  treatment  sfiould  bt;  incision  and  drainage,  with  curettage 
and  parking  of  the  Ixmy  cavity.  In  the  early  painful  stage  the 
Iwiri*'  «ivity  f^liould  Ik^  o]R'ned,   if  it  can  l)e  accurately  located. 

S]rphiliB  of  Bone. — The  .^ypljilitic  lesions  of  bone  occur  Ixitb 
in  tile  (iirly  uiid  hite  !*tageH  of  the  disease.  In  the  early  stage 
thty  are,  ns  a  nile,  painful  but  not  destnietive ;  in  the  late  stage 
tli(y  are  UKirc  destructive,  but  not,  as  a  nde,  as  painful  as  the 
septic  bone  diseans.  In  the  early  |>eri*^l  tbe  disease  is  frequently 
liniiti'd  Ui  the  iKTiostcuni,  and  consists  in  liyjx'nenna  and  a  nio<l- 
enitc  ex(Mlutt%  iiotli  of  which  disappear  uiidtT  nierrurifil  tn-atment  ; 
in  the  hitor  perio<l  the  h'sittns  arc  gummatous  in  chanjcter,  and  are 
fiillowetl  by  necrosis  and  its  sequela?,  by  sclerosis  of  the  hune, 
and   by  thickening  of  the  jHTiosteum, 

The  symptoms  of  the  early  Iwne-lesions  of  syphilis  arc  pain 
orriirring  at  niglil  in  one  or  more  bfines,  tenderness,  and  oc'casitju- 
ally  |H^riost4'ul  tliirkciiing.  The  symptoms  of  the  later  nianifes- 
talions  arc  either  those  of  localized  periosteal  gumniata,  which 
may  break  down  and  cause  caries  or  necrosis  of  the  underlying 


DiFLAMMATlOy  OF  BONK. 


485 


booe,  tht»8e  of  the  subacute  cortical  variety  of  osteomyelitis,  or 
thosH*  of  a  loealizti!  or  ditfiise  osteomyelitis  boginiiing  in  the  in- 
terior of  the  l)onc.  The  syphilitic  fnrmsi  of  osteomyelitis  are  to 
he  (listiugui.shed  from  thoM?  due  to  .^eplic  infection  by  the  absence 
of  fever,  by  tlie  absence  of  markeil  pain,  an<l  the  prer-ence  of 
sclerosi*.  Gummata  occurring  in  the  interior  of  a  long  bone  may 
rarely  give  rise  t<»  tl»e  ssame  exjiausioD  of  the  cf>rtex  as  is  seen  in 
central  sarc«^ma. 

In  addition  to  the  conditioas  just  descril)ed,  Sj^pMlitic  osteo- 
chondritis is  frecpiently  seen  in  the  heretlitfiry  form  of  the  disease. 
This  rundition  is  characterized  by  an  overgrowth  of  the  epiphyst-al 
cartilage  and  adjacent  jwrtions  of  the  shait  of  the  long  Imiies. 
The  disease  may  i-emain  stationary,  nr  brtak  down  and  give  ri>e  to 
necrosis,  separation  of  the  epiphysis,  or  di^trnction  of  the  j«»iut. 

Treatment.^ — Iw  all  syj>hilitic  bone-lesions,  internal  treatment 
shoultl  he  administerc<l  until  the  physiologic  etl'ect  is  apparent : 
mercury  in  the  seci>ndar>"  stage  ;  mercury  and  |>oin.s>-ium  iodide  for 
the  lale  lesions.  If  a  iRTiosteal  gummatous  abscess  re?»ults»  it 
should  Idc  freely  opened  and  any  cortical  necrosis  removed  by  the 
chisel  and  mallet.  In  t^ntral  syphilitic  osteomyelitis  with  necrosis 
the  treatment  should  be  the  same  as  in  the  septic  form  described 
on  page  482. 

Ttiberctilosis  of  Bone. — ^Tubereulr»sis  affects  by  preference  the 
epiphyses  of  the  li»ng  lK>nes;  it  occurs  also  in  the  shafts  of  the 
plialangeS)  and  in  the  short  and  flat  bones.  It  rarely  cKX-urs  in 
the  diaphyses  of  the  long  bones. 

Miliary  tubercles  form  first  in  the  marrow,  and  by  their  coales- 
cence a  more  or  less  extensive  destnietion  of  tissue  occurs,  result- 
ing in  a  circnmscrilxHl  tubercxdo^i^  bone  abscrm  or  the  formatioo  of 
a  htherctdons  scfjueMrum, 

In  tuberculous  osteomyelitis  of  the  articular  extremity  of  a  long 
bone  the  process  may  begin  just  lieneath  the  cartilage  or  on  the 
shaft  side  of  the  e|>ipt)ysis. 

In  either  event  the  disease  may  spread  and  involve  the  joint, 
or  may  remain  limitcnl  to  the  extremity  of  the  b<me.  In  the 
hitter  event  a  lixndized  tuliercolous  Ixine  aliscess  may  resnlt,  sur- 
rounded by  an  area  of  s<-h'r«>sis.  Tlie  join(-si*quehe  of  tulx'rculous 
epiphysitis  will  be  cr»nsidere<J  in  Chapter  XXVII. 

The  symptoms  of  tuberculous  osteomyelitis  are  moderate  deep- 
seated  pain  in  the  limb,  tenderness,  and  a  thickening  <tf  the  lM>ne. 
If  the  disease  invades  the  soft  parts,  ahHX*s«4es  may  form,  which 
nipture  on  the  skin  and  give  rise  to  chanicteristic  tuberculous 
fistulie,  describciJ  on  page  147.  In  many  cases  the  focus  of  infec- 
tion is  small,  but  the  rfsulting  sclerrtsis  i>f  l>one  is  marketi.  The 
di.sease  is  prone  to  affect  the  vertebrse  and  the  small  bones  of  the 
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band  ami  fiwt.  Tuberculous  daHiflifis  is  the  name  given  to  a  tuber- 
culous osteomyelitis  of  the  !*haft  of  one  of  tlie  phalangeal.  The 
chief  ehanu'teristics  of  t«il)ercu!ous  o«te(miycliti>  am  the  ehronicity 
of  tlie  pnxM:isvS,  the  absence  o(  severe  jjaiii,  leucocytosis,  and  evi- 
dences of  general  sei>>is.  In  many  cases  the  pain  and  ti'ndenR>> 
are  not  sntiicieiitly  circufnscrilM?^!  to  lotMite  uci'urately  the  iesioii.  In 
these  instances  an  .r-niy  examination  will  he  funod  of  great  ad  vantiige^ 

In  tljc  early  stages  the  treatment  of  tnlxTculous  lx>nc  (Us«i.se 
should  Ik?  conservative,  ami  ctmsists  iu  rest,  connterirritation, 
tonics,  and  hygienic  nicsisui-cs.  EliL-tic  constriction  f>f  the  liml> 
atxive  the  seat  of  disca.se  l>y  means  of  a  niljlM-r  band,  as  recom- 
mended by  Bier,  seems  to  exert  a  favorable  influence.  If,  hoMcver, 
the  disease  is  jirogressive  in  spite  of  tliese  measures.,  it  should  he 
attiickcfl  surgiciilly. 

The  treatment  of  the  cortical  form  of  tnljcreulous  oste«*myelitis, 
wliicli  ftecnrs  chiefly  in  the  flat  bones,  is  i>y  inci^ion  and  scniping 
away  the  cjirious  Kine,  tollowcil  by  the  application  of  pure  cjirbr>lic 
acid  and  jmeking:  with  iodoform  gauze.  In  the  central  variety 
tlte  btmc  should  be  fnt-ly  opoiictl  and  tiie  cheesy  focus  found  and 
cirrettcfl.  If  a  scijocstrinn  is  jirescnt,  it  should  W-  rcmovwl  and 
the  cavity  disiuiW'tc'.l  an4l  packed.  In  the  acute  difluse  iorai  of 
the  disease  amputation  may  lx»  nei^essarj'. 

Actinomycosis  of  Bone. — Infection  of  Inme  by  the  ray  fungus 
occasionally  <ii'<"urs.  The  lowir  jaw  is  the  Imhu*  usually  afl'ectctl, 
and  the  infection  is  gcncndly  Mippos(>d  to  takt-  place  through  a 
carious  ttMjth.  The  result  is  tin*  slow  development  of  an  ustco- 
mycHtis  with  secrmdary  granulomatous  deposits  beneath  the  iieri- 
ostcum  and  in  the  soft  tissues.  These  latter  bivak  down  and  give 
rise  tfi  indolent  fungatiug  ulcers  and  sinuses  whicli  discharge  a 
watery  pus  containing  numerous  granules  of  a  lemon-yellow  color. 

The  treatment  should,  if  ]M)>?>ihh',  consist  iu  removal  of  the 
diseased  area  and  the  internal  exhibition  of  p«»tassium  ioiltde. 

Sequela  of  Bone  Inflammation.— These  are  necrosis,  caries, 
and  hyperplasia  (»f  the  hone  or  |>criosteum. 

Xtrmsia  has  1)cen  descrilied  as  gimgrenc  of  the  Ixme,  cnricft  as 
ulceration.  In  the  former  the  mass  of  dead  bone  is  separated 
fnim  the  living  in  the  tissues  by  pro<'esses  already  descrilxnl,  and 
may  remain  as  a  fojvign  hody  ;  in  the  latter  the  pntccss  is  our  4vf 
molecular  death,  the  dt'hris  of  which  is  carritnl  away  by  the  fluid 
discfiarges.  In  necrosis  the  line  «>f  deniarrati<ui  iM^tween  the  living 
and  the  dead  tissue  is  well  niark<'d  ;  in  caries  the  Ixme  is  of^en 
honey-eomlHHl  and  the  division  lietween  the  living  and  the  dead 
portiftns  indistinct.  The  treatment  of  these  conditions  has  already 
been  descrihwl. 
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Sclerosis  coia.slsts  in  a  oevv  formatioo  of  osseous  tissue  within  the 
cancellou??  spaces  and  Haversian  canals,  resulting  in  au  increased 
density  of  the  Ixme  and  often  a  inarkwl  increase  in  itjs  size.  The 
pnxess  is  a  slow  one,  and  is  due  ttt  the  presence  of  some  chnmic 
irritation  or  foi-cign  Ixxly,  as  a  tul»ereulous  or  syphilitic  fiK-us  uC 
inflammation,  an  area  of  necn^iis,  itr  an  imbedded  hullot.  Tlie 
conditi<in  is  a  symptom  rather  than  a  dis<L*ase,  as  formerly  snpjMJseil. 

In  the  treatment  of  this  conditii*n  an  effort  should  be  made  to 
Itjcate  the  irritating  focus  and  remove  it.  Fur  this  purpose  the 
use  of  the  jr-rays  is  of^en  of  great  service. 

Dlffme  perioxtenl  thickening  is  a  cr>ndition  often  associated  with 
the  non-suppurating  forms  of  oste«^>myclitis,  esjvecially  those  due 
tii  syphilis.  The  condition  mrely  gives  rise  to  symptoms,  and  no 
treatment  is  rec|uiretl  other  than  tliat  addressed  to  the  causative 
diseise, 

NUntrnVE  DISTTmBANC?ES  IN  BONE. 

Osteitis  Deformans. 

Osteitis  deformans  is  an  extremely  rare  condition,  first  described 
by  Paget,  characteri/AHl  by  a  slow  and  piiinfnl  enlariremeut  of  cer- 
tjiin  bones  of  the  bcKly.  The  changes  in  the  bijnes  consist  in 
atntphy  of  the  canoelloiis  tissue,  resulting  in  the  formation  of 
large  niednllar\'  s|iaces  and  canals,  with  more  or  less  softening, 
and  later  hy{>erplasia  of  the  compact  tissue,  incn^asing  to  a  con- 
sitlembie  degree  the  size  of  the  bone.  The  disease  attacks  by  pi*ef- 
erence  the  long  bones  of  the  skeleton,  which  may  become  curved 
by  the  weight  of  the  body ;  als«i  the  cranial  Iwnes,  the  spine,  and 
|>elvis.  Gre:(t  thickening  of  the  skull,  curvature  of  the  spine,  and 
lx»w-lcgs  are  the  chief  ficformities.  The  disease  13  progressive; 
it  attacks  by  preference  middle-agetl  men.  There  is  no  treatment 
other  than  by  the  employment  of  general  hygienic  measures. 

Acromegaly. 

Acronit^Iy  is  a  pnigressive  enlargement  of  the  Kines  of  the 
hiinds  and  fe<*t,  forearms  and  l^i^,  the  lower  jaw,  and  iiccasionally 
other  bones  of  the  skeleton.  With  this  deformity  there  an^  men- 
tid  sluggishness  and  prr>grc*isive  asthenia.  The  disease  is  probably 
due  to  a  lesion  of  the  pituitary  ImmIv.     There  i.s  no  treatment. 

Leontiasis. 

l-iooottasis  is  a  progressive  hypertrophy  of  the  bone*  of  the 
upfier  |»art  of  the  face,  often  encroaching  upon  the  orbit,  the  ut^vX 
and  antral  cavities.  The  etiology  is  miknown.  There  is  no 
treatment. 
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posterior  or  lateral  cumture  of  the  spine,  from   Iwiw-Icg,  knock- 
knw,  and  flat  foot. 

The  treatment  of  rachitis  in  the  early  :*tage  -*h(Hild  he  to  give 
the  !>est  |x»ssible  diet,  wliich  ^hnuld  always  include  nrange-juice 
and  meat  hrcjlhs  ;  to  adniinisiter  Iron,  cfid-liver  oil,  and  pho^ 
phnrus ;  to  o^ive  tlaily  salt  baths  and  general  massage ;  and  to 
keep  the  child  as  much  as  possible  in  the  o|>cn  air  and  sun- 
shine. EHbrts  at  walking  should  l>e  di>o»juragtxl  until  the  nutri- 
tive disturbances  have  l>een  eorrecteci  In  the  early  stage  of  bony 
deformity,  when  the  b«>ne8  are  soft  and  yielding,  much  may  he 
accomplished  by  manipulation,  braces,  and  pla>ter  casts,  es|x*cially 
in  deformities  of  the  extremities.  At  a  later  period  osteotomy 
or  osteoclasis  mav  be  necessary'. 

TUMORS  OF  BONE. 

Osteoma. 

Osteomata,  or  lM>ny  tumors,  are,  as  a  nile,  either  calcified  chon- 
dn>mata  or  Iwiny  outgr^twth*  at  points  of  attachments  of  muscles ; 
the  former  occur  in  the  long  iMines  at  or  near  the  epiphyseal  lines 
or  in  the  flat  bone*  in  the  neighborho«»d  ^yi  ca^tiluginou^  tracts, 
and  are  generally  connectc»<l  with  t!ie  l)one  l>y  a  [ilate  of  cartilag** ; 
the  latter  are  fre<]ueatly  found  arising  trom  the  a<Idu<-tor  tul>ercle 
of  the  femur  or  from  other  points  of  muscular  attachment,  are 
often  8urn>unded  by  a  (cartilaginous  caipsule,  and  are  occasionally 
covered  by  a  bursa. 

Osteomata  are  slowly  growing  tumors,  which,  however,  may 
reach  an  enormous  size.  They  are  innocent  in  character,  and  only 
pro<lu(x»  |>ain  and  other  disturbances  by  pressure  on  neighboring 
structures. 

Chondroma. 

Chondromata,  or  cartilaginous  tumors,  are  frequently  encoun- 
terwl  growing  from  the  long  bones,  generally  from  the  neighbor- 
hooil  of  an  epiphyseal  line.  They  are  enrapsulated,  and  often 
occupy  hollo  wed-out  spaces  in  the  lx>ne.  These  tumors  arc  most 
frequently  seen  growing  from  the  small  bones  of  the  hand,  and  are 
commonly  multiple.  They  may  reach  a  large  size  an<l  cause  much 
discomfort.  They  are  always  innocent,  but  should  be  removed 
if  they  produce  inconvenience. 

Fibroma  and  Lipoma. 

Fibromata  and  lipmiata  are  occasionally  found  growing  from 
the  j>eriosteum,  but  differ  in  no  respect  from  similar  growths  in 
other  tissues. 
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Sarcoma. 

Sarcomata  are  the  most  imjxirtant  tumors  wliich  grow  in  bone. 
Sixrcnmata  may  arise  from  tlu*  iHTi<j>iouni  and  «rradiially  extend 
aroiincl  tlu*  Ixme  ;  or  thoy  nuiy  develop  from  ilip  eaDoellous  ti.-isue 
of  the  medullary  eanal  and  by  tlieir  growth  ex|iand  the  cortical 
tsliell.  The  former  are  mWed  i*eriph€rid  or  periostetil  sarcomata; 
the  latter,  cadral  or  mechtilari/  aarcomaia. 

I\'rio?»teiil  t^areomata  oeeiir  in  early  life,  are  more  frequently 
found  neiir  the  ends  of  the  bt:tne,  and  hy  tlieir  gnwtli  deveh^p 
uj"ound  tlje  shaft,  which  may  be  seen  Ijy  the  j^-rays  to  present  a 
fairly  normal  apfiearanee  in  the  centre  of  the  tumor. 

In  central  .sirconiatii  the  growth  distends  the  Iwrne  often  to  an 
enormous  si/e,  and  the  surnmndiiig  capside  of  compact  tissue  may 
become  so  atrophieti  as  to  give  tt)  the  examining  hnnd  the  sensa- 
tii»n  ctf  a  cnickling  egg-shell.  On  ^--ray  examination  the  fusiform 
dilatation  of  the  cortex  can  be  readily  made  out.  Periosteal  sar- 
comata are  most  fn '(jucntly  of  the  small  round-cell  variety  ;  tliey 
often  tollow  an  injury,  grow  mpidty,  jind  are  extreniely  malignant. 
Less  freiinently  they  ai"e  made  up  of  spindle  cells  and  are  less 
iiudignant.  They  commonly  present,  in  their  interior,  bony  trabec- 
utie  growing  at  right  angles  to  the  shaft.  ( Vntiid  sarromata  are 
most  fretjuently  of  the  mycK>iil  tyjM?.  They  develop  in  the  ends 
of  the  Ictng  Imnes,  or  in  thr  horizontal  mmus  of  the  mamtiblcj 
grow  slowly,  and  arc  the  k*ast  malignant  of  all  the  sarcomata. 
Less  frwjuently  the  round-cell  or  mixed  sarcomata  are  found  de- 
velftpiiig  from  (he  centre  of  the  bone  ;  genendly,  however,  from  the 
sliaft. 

The  term  nifJothritnutn  has  recently  In-en  used  to  describe  an 
exe(?eilingly  malignant,  rapidly  growing,  and  highly  vascular 
tumor  of  bone  accompanitMl  by  pulsation. 

Sarcoma  occurs  nn«st  frcipiently  in  the  fS?mur,  tibia,  humerus, 
ratlins,  ulnu,  the  siiprrior  and  inferior  maxillsp. 

The  diagnosis  of  hone  sarcoma  iu  the  early  stage  is  often  im- 
|X)ssible,  the  chief  difheulty  being  in  exchiding  chronic  osteomye- 
litis, gumma,  and,  when  the  din-ase  is  locittcd  in  the  extremity 
of  a  iKinc,  chronic  disease  of  the  jfttnt.  The  CM^currence  of  a 
slowly  growing  tunnu*  of  a  long  bone  without  fever,  jiain,  or 
serious  ini|)airment  of  the  function  of  the  limb,  is  strongly  sug- 
gestive of  silrcsima.  If  aspiration  fails  to  reveal  the  presence  of 
pus,  the  probability  of  sarcoma  is  incrrast*d.  If  there  is,  in  addi- 
tion, the  preM'Uce  of  the  "egg-slietl  crackle,"  or  an  absence  of 
joiut-symjitoms  in  tumors  sittiatcd  near  an  articulation,  and  if 
the  .r-ravs  show  the  tumor  to  surroiuul  the  shaft  of  the  iKme  or  to 
expand  the  cortical  portion,  the  diagnosis  may  be  said  to  be  eer- 
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tain.  In  all  doubtful  cases,  however,  an  exploratory  incision  and 
the  removal  of  a  section  of  the  tumor  for  microscopic  examination 
is  indicated. 

The  treatment  of  bone  sarcoma  depends  largely  on  the  nature 
of  the  growth.  In  all  but  the  myeloid  variety  amputation  should 
be  practi!*e<l  sufficiently  far  above  the  disea.se,  if  situated  in  an 
extremity,  to  insure  removal  of  the  entire  bone  and  surround* 
ing  tisjsues.  Thus  in  sarcoma  of  the  bones  of  the  leg,  amputation 
at  the  knee-joint  or  lower  third  of  the  thigh  is  to  be  advised. 
In  dii?ease  of  the  lower  extremity  or  shaft  of  the  femur,  the  ampu- 
tation should  be  at  the  hii>-joint.  In  rapidly  growing  sarcoma 
of  the  upjier  extremity  of  the  femur,  operation  is  inadvisable. 
Sarcoma  of  the  bones  of  the  forearm  should  be  treated  by 
amputation  just  above  the  elbow-joint;  those  of  the  shaft  and 
lower  extremity  of  the  humerus,  at  the  shoulder-joint ;  those  of 
the  upper  extremity  of  the  humenis  should  be  treated  by  removal 
of  the  entire  shoulder-girdle.  If  the  disease  is  proved  by  micro- 
scopic examination  to  be  myeloid  sarcoma  and  has  not  invaded  tlie 
soft  parts,  the  entire  extremity  need  not  be  sacrificed,  but  the  dis- 
easc(l  portion  of  the  bone  may  be  removed,  or  the  limb  just  above 
the  lesion.  In  myeloid  sarcoma  of  the  lower  jaw  a  bridge  of  bony 
tissue  may  often  be  left  to  prevent  deformity. 

Inoperable,  recurrent,  and  secondary  sarcoma  of  bone  may 
bo  treated  by  the  Coley  fluid  of  the  mixed  toxins  of  Streptococcus 
erysipelatis  and  Bacillus  prodigiosus. 

Carcinoma. 

Carcinoma  of  bone  occurs  only  as  a  secondary  deposit  As  its 
occurrence  under  these  circumstances  is  an  evidence  of  general 
infection,  no  treatment  is  advisable. 
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the  skin,  if  the  disease  is  located  in  a  superficial  portion  of  the 
kme. 

The  treatment  is  by  fnc  iiici.sjnn,  evaetuition  of  the  pu:*,  and 
ix-nniviil  of  the  iicr rinsed  areji. 

Osteomyelitis  Albuminosa.— A  noii-stippu rating  infection  of 
boiii*,  charat"tt'riz4-d  by  great  tliickctiiiig  of  the  i»erio.stenni,  whicn 
when  incised  is  fonntl  tx>  be  due  to  the  present v  of  a  thick,  i^pJat- 
inous  material.  Dor  claims  to  have  isolated  a  micro-organism,  with 
which  he  repnxl«iiT<l  the  symptoms  in  animals.    The  di.-^fisc  is  rare. 

The  treatment  consists  in  incision  of  the  |^riosteum  and  removal 
of  the  gelatinous  mass. 

Typhoid  osteomyelitis  is  a  fairly  frequent  sequel  of  typhoid 
fever.  It  occurs  jis  a  small  circumseribc<l  lx>ne  intection  which 
jsilowly  causes  necrosis  of  the  cortex  with  discharjie  of  iiilected 
material  beneath  the  periosteum.  Tliis  eventually  gives  rise  to  an 
abundant  formation  of  granulation-tissue  Itetween  the  hone  and 
periosteum,  and  occasionally  rupture  of  that  membrane  and  infil- 
tnition  of  tlie  soft  |*arts.  In  mixed  infections  suppuration  may 
be  pre>*ut. 

The  symptoms  of  the  disease  arc  localized  jwiin,  often  of  a  severe 
typo,  over  a  small  areii  of  bone.  This  i-ontinues,  and  is  accom- 
|>jmied  by  tenderness  and  thickening  of  the  |>eri<K*;teiun,  but  with 
little  (>r  no  icvcr.  When  the  bone  focas  ruptures,  the  [«iin  is 
relievetl,  and  a  soft  subperiostomal  swelling  occurs,  which  is  elastic 
and  often  gives  the  sensation  of  fluctuation.  The  tibia,  ribs, 
ulna,  and  small  bones  of  the  hands  and  feet  are  the  ones  most 
frecj  uen  t  ly  afl'ecrted . 

The  treatment  should  be  incision  and  dniinagc,  with  curettage 
aud  packing  of  the  bony  cavity.  In  the  early  }taiuful  stage  tbe 
bone  ciivity  should  be  oiK'ued,   if  it  Ciui  i>e  accunitely  l<:»eated. 

Syphilis  of  BOBe. — The  syphilitic  lesions  of  bone  occur  Iwth 
in  the  early  and  late  stages  of  tlie  disease.  In  the  e:irly  stage 
tliey  are,  as  a  rule,  j>ainful  but  not  destructive  ;  in  the  late  stage 
they  are  more  dcstiiictive,  but  not,  as  a  rule,  as  painl'ul  as  tlie 
septic  bone  diseases.  In  the  early  jwriml  the  disease  is  frequently 
limited  to  the  periosteum,  aud  consists  in  byiK-ncmia  and  a  mod- 
enite  exudate,  l>oth  <»f  whirh  di.s;ip|Rnir  under  mercurial  tivatment  ; 
in  the  later  jhtiimI  tlie  lesions  are  gummatous  in  character,  and  are 
followetl  by  necrosis  and  its  sequehe,  by  sclerosis  of  the  bone, 
and  by  thickening  of  the  periosteum. 

The  ajrmptoms  of  the  early  hone-lesions  of  syphilis  are  pain 
occurring  at  night  in  one  or  mi»re  bones,  tenderness,  and  occasion- 
ally j>eriosteal  tbiekcning.  The  symptoms  of  the  later  manifes- 
tations are  either  tiiose  4(f  localized  periostwd  gummata,  wlueh 
may  break  down  and  cxinse  caries  or  necrosis  of  tbe  underlying 
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bone,  thttse  of  the  .subacute  cortical  variety  of  osteomyelitis,  or 
those  of  a  localizeil  or  iliffui^e  oste<tniyc*litL«*  LK'giiiiiiQg  in  the  in- 
terior of  the  Ixjne.  The  syphilitic  fnrm=>  of  n:ite<LHiiyeliti>  are  to 
b«'  lit.^iinguislied  fnmi  tho^se  due  »•»  septic  in  feel  ion  by  the  absi-uee 
of  fever,  by  the  absence  of  niarkwl  ]»ain,  and  the  presence  <»f 
sclerosis,  Gumraata  occurring  in  the  interior  of  a  kmg  Inine  may 
rarely  give  rise  to  the  saoie  ex|Mmsiou  of  the  cortex  as  is  seen  in 
central  siin?oma. 

In  aildition  to  the  conditions  just  descril)ed,  syphilitic  osteo- 
chondritis is  tHMpiently  seen  in  the  hereditan-  form  of  the  disease. 
This  <"iindition  is  chai-acterizetl  by  an  iivei-gmulb  of  the  epiphys*?al 
CJirtilage  and  adjacent  portions  of  the  shaft  of  the  long  iMines. 
The  disease  may  remain  -tatiotuiry,  or  break  down  and  give  rise  to 
necrosis,  sepiiration  of  the  epiphysis,  or  destruction  of  the  joint. 

Treatmeat. — In  all  syphilitic  bone-lesions,  internal  li-eatment 
should  be  adniinisterc<l  until  the  physiohigic  effect  is  apparent : 
mercury  in  the  secondarv-  stage  ;  merenrv  and  jM)tassium  ioditle  for 
the  late  lesions.  If  a  |)eriostcid  gnnimatons  abscess  results,  it 
should  l>e  fi-eely  openetl  and  any  corti«'al  n(»crosis  remove*]  U\  the 
chisel  and  mallet.  In  central  syphilitic  ost€H>myelitis  with  ne<Mt>sis 
the  treatment  should  l>e  the  sjune  as  in  the  septic  form  descrilied 
on  page  482. 

Tuberculosis  of  Bone. — Tnl^erculosis  affects  by  pn^en-nce  the 
epipiiv'-es  of  tlie  long  bones ;  it  •■»ccurs  also  in  the  shafts  of  the 
phalanges,  and  in  the  short  and  flat  bones.  It  rarely  occurs  in 
the  diaphyses  of  the  long  bones. 

Miliary  tubercles  form  first  in  the  marrf>w,  and  by  their  coales- 
cence a  more  or  le^ss  extensive  ilestnietiou  <tf  tissue  occurs,  result- 
ing in  a  circumscribe<l  fufjercitloiui  bone  abscess  or  the  formation  of 
a  ffiherctiloHJt  fttquejitrum. 

In  tiilicrculous  osteomyelitis  of  the  articular  extremity  of  a  long 
bone  the  pr<>cess  may  begin  just  l>eneath  the  cartilage'  or  on  the 
shaft  side  of  tlie  e[>ip!iysis. 

In  either  event  the  <lisease  may  spread  and  involve  the  joint, 
or  may  remain  Itmitrtl  to  the  extremity  of  the  iKjne.  In  the 
latter  event  a  locidlzed  tuberculous  bone  abscess  may  result,  sur- 
rounded l)y  an  area  of  sclerosis.  The  joint-seqnehe  of  tuberculous 
epiphysitis  will  Ik-  considererl  in  Chapter  XXVII. 

The  symptoms  of  tulierculous  osteomyelitis  are  nuidenite  dt^p- 
aeateil  pain  in  the  limb,  tenderness,  and  a  thickening  of  the  l>one. 
If  the  diH*a<e  iuvjides  the  s»tft  part-s,  ahscc*s4\»i  may  I'orm,  which 
rupture  on  the  skin  and  give  rise  to  characteristic  tulx-rcfdous 
fistula?,  des^'rilKMl  <»n  page  147.  In  many  cases  the  focus  of  infecv 
tion  is  small,  but  the  resulting  sclerosis  of  Iwine  is  marked.  The 
disease  is  prone  to  affect  the  vertebne  and  the  small  bones  of  the 
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Wheo  the  fir«t  bandage  is  removed,  the  joint  .shinald  be  strapnc'd 
with  adhesive  plaster,  as  suggested  by  Gibney  and  sh^^ivrn  in 
Fig.  1 70.  Thi*  prevents  swelling  and  givt-s  -iutfiiitnt  s^upport  to 
tiic  parts  to  enable  the  patient  to  use  the  limb  moderately  without 
dHComfort. 

In  the  niajcirity  of  instanoee,  however,  the  sni^geon  is  not  called 
until  iurianimatory  reaction  has  appf.-ared,  and  the  joint  is  in  a 
condition  <>f  acute  hyperaemb  and  ctdema.  In  these  caL^es^,  rest  iu 
bed  with  hot  laudanum  fomentations  or  a  wet  dressing  of  alu- 
minium acetate  is  to  be  recommended  for  a  few  day?  until  the 
inflammatory  symptoms  have  disapjieare«l,  after  which  a  light 
planter  cast  may  l>e  applied  and  the  patient  Vie  allowed  to  go  aix>ut 
on  cnitches.  In  all  eraser  of  i^prain,  especially  thoi«e  occurring  at 
the  ankle  or  wrist,  great  care  should  be  exercised  by  the  surgeon 
to  excliidr'  positively  the  presence  of  fracture,  for  no  mistake  is 
more  tiistly  made  or  more  harshly  criticized.  If  necessar\',  th*- 
joint  should  be  examined  under  general  ansesthesia  or  by  the 
iF-rays. 

Penetrating  Woimds  of  the  Joints. 

TheJ=ie  accidents  are  rare  except  as  a  n.*snlt  of  severe  traumata, 
gunshot  or  stab  wounds.  While  the  smaller  joints  may  occasion- 
ally l>€  ojwncHi,  and  the  untoward  results  be  limited  to  a  slow 
process  of  healing,  and  |ierhaps  a  permanent  aochykisis,  wounds 
o[*  tlie  large  jf)ints  art'  often  followed  by  loss  of  the  limb  or  the 
life  of  the  patient.  This  is  particularly  true  of  the  knoe-joiut,  the 
synovial  membrane  of  which  is  justly  regarded  by  surgeons  as  one 
of  the  most  vnliicrable  tissues  of  the  IxhIv  tr*  septic  infection,  and, 
on  account  of  its  jK-culinr  shup^  aiul  anatomic  relations,  is,  of  all 
the  joints,  the  luie  most  ditlicnlt  to  drain  antl  to  suecesstully  dis- 
inftK't.  Morcftver,  there  seems  Itr  be  from  the  synovial  menibranes 
of  the  larger  joints  a  grt«ater  amount  of  septic  absorption  than 
fj'om  any  other  tissue  of  ecpial  size  and  vascularity.  From  what 
has  hecn  snUl,  it  will  a])p<'ar  that  the  danger  iif  these  injuries  is* 
solely  from  sepsis,  anil  the  tn^tment,  therefore,  should  consist  in 
mwisures  t<»  prevent  or  combat  inftH'tiou. 

The  symptoms  of  a  |x^netrating  wrunirl  of  a  joint  are,  in  addition 
to  tlie  visible  signs  of  a  wound  which  might  open  the  synovial 
cavity,  thi'  prt»senee  of  a  flow  of  synovia  from  the  cutantnrtis  ojx^n- 
ing,  This  is  a  dear  syrupy  ttuiil,  which  is  fairly  abundant  fmm 
the  large  j(>int»*.  and  nuiy  1m.'  tinged  with  blocxl.  A  sifnilar  fluid 
niav  af>[>e!ir  in  sneh  a  wound  from  an  injurMl  extni-articiilar  bursa  ; 
lint  in  these  cases  the  fhud  is,  as  a  rule,  less  abumhuit.  Inspection 
will  oecasiimully  rcvml  the  presence  of  the  exposed  glistening 
w  hite  articular  cartilage  in  the  bottom  of  the  wound*     Pressure 
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over  uninjured  portions  of  the  joint-sac  \rill  sometimes  result  iu 
the  appeanince  in  the  wouinl  of  :iii  increa.se<l  amount  iff  fluid  1)1<hx1 
or  fiynovia.  In  many  cai^es  the  tiiagnof*is  nin  only  l>e  made  hy  the 
probe;  wJiich,  however,  should  never  be  eoiphtyed  except  under 
conditions  of  strict  asejisis. 

Treatment. — In  all  cases  of  suspected  wound  of  an  injured  joint 
an  antiseptic  dressing  should  be  immediately  applied  antl  the 
jKitient  reniove<l  t«t  s«inie  place  where  an  asejitic  examin;ititjn  can 
he  made.  If  the  c»»ntlitious  are  such  that  an  aseptic  explonilion 
caniK^t  l>e  carrietl  out,  it  is  wiser  to  allow  the  WTAuid  tt»  heal  as 
quickly  its  possible  under  the  primar\'  dressing,  in  the  hojie  that 
infection  has  not  i]>c<nirre<I,  or  that  the  resistance  of  the  individual 
is  sufficient  to  cope  %vith  it  without  assistance,  and  to  interfere  only 
in  case  evidences  of  sepsis  a}>iMiir.  In  a<iVlition  to  the  prima  re- 
dressing, the  limb  should  Ih'  imni»>biliz<.il  and  tlie  pitietit  placed  in 
bed.  The  br>wels  should  l»e  freely  moveil,  and  diuresis  favored  by 
copious  draughts  of  pure  water  to  assist  in  elimination  of  any 
toxins  that  may  develop.  If  evidences  of  sejvtic  arthritis  appear, 
it  should  l>e  treated  in  a  manner  presently  to  I;te  di*scril>ed.  If  the 
c<mditions  are  such  as  to  insure  an  asejJlic  examination  of  the 
wound,  tiie  surj^eou  should  tirst  |jack  the  external  wound  with 
sterile  ganze,  then  shave  and  scrub  the  neighboring  parts,  after 
whit'h  the  pjicking  slw>uld  l>e  remf«ve<.l  and  the  culaue«:nLs  wnund 
thr>rftughly  disinfect«.Hl  with  hydrogen  jieroxide,  formalin  solution, 
or  mercuric  chloride  (  1  :  lOOll),  after  which  a  j>robe  may  K'  cjm- 
tiously  eraj>l(*ved.  If  the  wc»uud  is  found  to  jK-uctratc  the  j<»int- 
cavity,  it  should  be  sufficiently  enlarge*!  to  aHow  thorough  irripi- 
tion  of  the  sac  with  sterile  sjilt  solution.  The  wiiund  shiiuld  then 
l>e  partly  closed,  a  rublxT  tnlx*  or  gauze  draiu  lueing  left  in  the 
joJnt-csivity,  and  a  bulky  aseptic  dressing  applied. 

If  the  wound  remains  ase|>tic,  the  dressing  should  not  lK^chang<tl 
for  a  week  or  ten  days.  If  infection  occurs,  the  case  should  be 
treated  as  one  of  septic  arthritis. 


mTLAMMATOEY   DISEASES   OF  THE  JOINTS. 

Synovitis. 

There  \s  a  growing  tendency  among  surgical  writers  to  limit  the 
use  of  the  term  inflammation  to  those  pathoh^c  processes  w  Inch 
are  accompanied  by  infection.  This  would  logic:dly  exclude  simple 
traumatic  synovitis  from  the  chiss  of  inflammatory'  disease-,  for 
the  reason  that  the  tissue-K'hanges  oliser\*e<l  in  such  a  con<lition  are 
of  the  same  general  chanicter  as  those  present  after  contusions  or 
sprains,  and  are,  in   fact,  the  ordinarj-   processes  of   repair.     If, 
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however,  we  are  to  regaixl  inflamiuation  as  "  an  effort  on  the  part  of 

the  aoinial  organistu  to  rid  ksclf  ttl'an  irritant, "  all  !*ueh  re|«irative 
pro4fSses  slkxihi  bo  ctmsidercd  iiitianmiatorv.  Fr>r  tlie  prc?*nt,  at 
least,  it  seems  desiraUIe  to  ela^^sily  aeute  non-infeetious.  sjTiovitis 
as  an  inflaniniator)'  diseas*-. 

Acute  serous  synovitis  may  l>e  caused  by  trauma,  the  presence 
of  an  injured  cartilage  or  forei«^ii  IxkIv  in  or  near  tlie  joint,  !jy  the 
presence  of  a  neiglihoring  focus  i>l"  iiifwtion  which  freqiitntly 
occurs  in  the  articular  extremities  of  the  hones,  or  by  some  gem-nd 
infectious  iIis<^Lse  which  gives  rise  to  joint-irritation  in  various 
part^  of  the  boily.  The  synovial  membrane  is  congested,  thickened, 
and  infiltratwl  with  round-cells.  An  exu<late  occurs  into  the 
joint-ciivity  which  may  1k»  scnnis  in  character,  or  it  may  contain 
flakes  of  fibrin  or  be  cloudy  fri>ni  (he  jtresence  of  leucocytesi  and 
cast-off  endothelial  cells. 

Under  ordinary  ctnidition.s,  if  the  joint  is  at  rest  these  conditions 
gradually  disupjicar  and  the  joint-structures  take  on  a  normal 
apjiearance.  If,  however,  the  joint  is  irritated  by  constant  use, 
rcj>«ited  traumata,  or  by  the  presence  of  a  neiglil)oring  focus  of 
infection,  the  synovial  membrane  may  become  permanently  thick- 
eneil  and  the  joint-effusion  jvcrsists,  constituting  the  condition 
known  as  chroniv  mrous  .fptovitis  or  hydrops  (oiicuhruni. 

The  symptoms  are  those  of  any  hical  inflammation  ;  pain,  heat, 
swelling,  imiiairment  of  function,  and  occasionally  redness  of  the 
skin.  The  pain  is  always  increasetl  l)y  motion,  and  may  be  absent 
if  the  joint  i.s  at  rest.  The  swelling  is  due  to  distention  tif  the 
synovial  sac  with  senim,  and  causes  obliteration  of  the  normal 
(►utlines  of  the  j<nnt,  and  in  sujKTflciid  joints  may  give  rise  to 
fluctuation.  There  is,  a,s  a  rule,  no  fever  or  other  evidence  of 
general  reaction  or  infection  in  the  traumatic  cases ;  in  those  due 
to  a  neighlxtriug  fwus  of  infection,  however,  fever  and  other  evi- 
dences of  infection  may  Ijc  presi^nt,  but  they  are  due  to  the  infective 
locus  rather  than  to  the  secondary  synovial  lesion. 

Treatment  should  tMtnsist  in  rest  on  a  splint,  cold  or  hot  appli- 
cations for  the  n^lief  of  jwiin,  and  later  massjige,  hot  and  cold 
douches,  nHKlerate  functiiuial  use,  and  the  application  of  pressure 
hy   nu'ans  of  ;m  clastic  bandage. 

Early  aseptic  aspiration  and  the  immetliate  application  of  an 
elastic  bandage  arc  recommentletl  hy  many  surgerjus,  who  claim 
for  this  methfHl  of  trciitnient  a  consiih-ralite  shortening  of  the 
jM?ri(Hl  of  confinement.  In  acute  syufivitis  of  a  large  joint  the 
]>rognosis  should  always  be  guanled,  for  if  the  joint  is  irritated 
by  continued  use  after  receipt  of  the  injury  a  [irotnicted  and  per- 
haps permanent  impairment  of  function  may  result. 
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Chronic  serous  synovitis  generally  results  from  a  neglected 
acute  synovial  iiiHaiimiation,  the  pret^'nce  of  an  injiirecl  or  movable 
airtilage,  blo^jd-elut,  foreign  bcxly,  or  thickened  synovial  fringe 
witliin  tlje  joint,  and  is  characterized  by  tiie  prei^emre  of  a  ehnmic 
effd^ion  into  the  synovial  sac  wljich  slmws  little  tendency  to 
abst>rb.  There  iSj  :i>^  a  rule,  no  pain,  tenderness,  or  marked  limi- 
tation of  motion,  and,  aside  from  a  slight  weakue>i>  and  instability 
of  the  limb,  no  inconvenience  is  noticed. 

The  diagnoats  is  established  by  demonstrating  the  presence  of 
an  abnormal  anionnt  of  fluid  in  the  synovial  cavity.  In  the  joints 
wliich  are  so  loc:ited  that  the  synovial  niernbnine  is  near  the  sur- 
face, fluctuation  is  generally  easy  to  appreciate,  although  a  greatly 
distendetl  synovial  sac  may  occasionally  give  to  the  examining 
hand  the  sensiition  of  a  solid  elastic  tumor.  In  the  (lee|KT-sc!ite<l 
joints  one  miisit  l>e  geiidetl  by  the  apjM-arance  and  locatitm  of  the 
swelling,  the  [Kisititm  of  the  extremity,  and  the  inijKiirnient  of 
function.  Aspiration  is  often  necessary  to  demonstrate  the  pres- 
ence of  fluiil  in  the-s<'  cases, 

Sif/v^of  Eff'i(j<ion  Into  thr  iMrf/er  Johitjt. — In  the  shnuhhr-joint 
there  is  a  general  swelling  of  the  n^on  of  the  articulation,  which 
lifts  the  deltoid  muscle  and  may  Ijc  felt  in  the  axilhi.  It  is  dis- 
tinguished from  the  swelling  due  to  inflamniati*m  of  the  sul>- 
deltoid  bursa  by  the  fact  tliat  in  the  latter  condition  the  bn^^<ll 
swelling  is  limited  to  the  space  beneath  the  centr**  of  the  muscle 
and  cannot  be  felt  in  the  axilla,  whereas  in  joint-i-ffusion  the 
swelling  extends  to  or  beyond  the  anterior  and  |>(jsterior  bonlers 
of  the  muscle,  and  is  i*s|)ecial!y  notit^ible  along  the  Iricipital 
groove.  In  the  t/hnir-Joini  an  effusion  causes  a  bulging  [K)Steriorly 
on  either  side  of  the  olecranon  and  tricej>s  tendon.  Inflammation 
of  the  olecranMU  bursa  giv^es  rise  to  a  fluctuating  swelling  over  the 
olecranon.  In  the  icri^f-johif  there  is  a  general  tumefaction  both 
in  front  and  U'liind,  which  litis  the  tendons  and  is  sharply  limited 
above  and  below  by  the  radioejir|>jd  and  the  carjiomelaciirpal 
joints.  Inflammation  of  the  common  flexor  tenthm  bursa  causes 
an  hour-glass  swelling  on  the  flexr>r  surface  of  the  wrist,  above 
and  Ijelow  the  annular  ligament.  Effusion  into  the  fiift-Joiui  causes 
a  fulness  about  the  joint  wliicli  is  most  nr>tic<':xble  in  the  p'st- 
trochanterie  region  and  in  the  u]>}M'r  part  of  S^irpa's  triangle. 
The  limb  is  prtly  flexe*!,  ab«luct<Hi,  and  everted.  Iliobursitis 
causes  a  swelling  on  the  inner  aspect  of  the  thigh  on/y,  and  in 
gluteal  bur-itis  the  swelling  is  limited  to  the  butt4K'k.  In  the 
knee-joint,  the  effusion  csiuses  obliteration  of  the  normal  depre«i?i«ins 
on  either  side  of  the  patella  and  its  tendon.  The  swelling  is 
especially  marked  above  the  patella  as  an  oval  fluctuating  tumor 
which  may  extend  upward  on  the  thigh  for  two  or  more  inches. 


If  those  means  fail,  the  joint  may  he  eioptied  by  ai?eptic  aspira- 
tiMii  and  immediate  campression  appliwl  by  a  rubber  banda^ 
rtr  o|>eii  artlirotomy  may  l>e  pc'rf<>rmtHl  fV.r  purpose*;  of  exploration. 
This  treatmeut  isbould  be  followed  by  a  jxriod  of  rest  of  from 
two  to  three  weeks. 
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Arthritis. 

Bv  otwimon  wmsent  the  term  arthritis  nfers  to  those  mflamma- 
tions  of  the  jomttJ  whielt  are  apt  t«i  involve  more  than  the  syno- 
vial membrane.  It  includes,  therefore,  practieally  all  form.*>  of 
joint-inHammntion  other  than  tho^»  just  deseril>e<l  as  simple  acute 
and  ehmnic  syno%*itis.  The  disease  may  lie  eaiL-*d  by  seplic  in- 
feiHioij,  by  rheumatism,  by  gout,  by  sypliilis,  or  by  tulK'reulosis. 
.Vs  these  forms  of  arthritis  differ  so  marke<lly  in  their  clinieal  his- 
tory, treatment,  and  results,  they  will  l)e  considered  separately. 

Acute  Septic  Arthritis. — The  disease  m:iy  l)e  eaused  by  a 
primary  lest«tn  t>f  tlie  synovial  membrane,  or  the  original  septic 
focus  may  Im'  lr>c:ite*l  in  the  htm*-  (acute  septic  epiphysitis),  and 
.subse<iuently  ru|)ture  into  the  synovial  cavity.  The  type  of  the 
former  variety  would  be  the  septic  arthritis  which  follows  a  pene- 
trating wound  ;  that  of  the  latter,  the  joint-infection  which  occurs 
secomLirily  t<»  an  acute  osteomyelitis.  In  lM»th  of  these  varieties 
the  inflammation  is  accomptmieil  hy  a  pyartlirosis.  There  is  an- 
other variety  of  septic  intlanunatiou  of  the  joints,  and  tiiat  it,  a 
non-suppurative  form  which  oct^urs  <hiring  the  progress  of  some 
severe  genenil  infectious  disease,  and  is  presumably  due  to  the 
irritation  of  certain  toxic  substances  containe<l  in  the  blofHh  It 
constitutes  one  of  the  varieties  of  the  so-calletl  gonorrhn^il  rheu- 
matism, L?  «iccasionally  observed  daring  the  acute  exanthemat;i, 
and  there  is  reason  to  believe  that  the  johit-lesions  of  acute  artic- 
ular rheumatism  bilong  to  this  class.  In  the  |»nruh*nt  cases,  if 
the  inflammation  begins  in  the  synovial  membrane,  this  becomes 
congesteti,  thickentnl,  and  infiltrated,  with  round  cells.  The 
proce?«  nipidly  extends  to  all  parts  of  the  joint-cavity,  and  to 
the  peri-iirticular  stnictiires  :is  well.  Hemorrhages  and  area.s  of 
necrosis  oci*ur,  especially  in  the  severer  infections,  and  the  carti- 
lages may  become  enxled  and  destroyed.  The  etfnsioo  takes  place 
rapidly,  and  is  at  first  chiudy  and  tilliil  with  fibrinous  pjirticles  ; 
later,  it  is  frankly  purulent.  With  the  local  process  there  is  as- 
8<x3iated  a  general  toxaemia  tlial  may  develop  into  an  acute  septi- 
aemia,  or  the  infection  may  W  rarrieiJ  l>y  the  blood-current  to 
other  |)oints,  and  the  piUient  sucirumb  to  pyjcmia. 

h*  the  disease  begins  in  the  bone,  the  infecting  micro-organisms 
are  generally  deposited  in  the  spongy,  cancellous  tissue  of  the 
epiphysis  imme<Hately  Ir-Iow  the  arti<'nlar  «irtilagt*.  The  ]irnce>s  is 
the  same  as  in  other  varieties  of  septic  osteomyelitis.  The  ne- 
crosis may  In?  Iimite<l  t<»  a  jiortion  or  it  may  involve  the  entire 
epiphysis.  As  a  rtde,  there  are  signs  of  irritation  of  the  synovial 
membmne  l»eforf»  the  Inme  abscess  ruptures  into  the  joint.  After 
infection  of  the  synovial  membrane  occurs,  however,  the  process 
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m  ihit  mtDt  M»  m  the  raxiitj  just  6eserhed.  Tht  dktmst  in  the 
aHJorilj  of  imtaiw  h  diie  to  tlie  ttaplijloeocnis,  the  strepto- 
eoerwy  tlie  goMwooem^  the  pnemDoeooeiB,  or  to  the  trphoid  bii> 
cilfauk.  la  $0  per  cent,  nf  the  cbms  it  oecois  in  the  hip  or  the 
knee*  In  the  noo-fliippiintio^  varietr  theie  is  a  modgnte  <^n>- 
ibrinoas  esudttc  with  coosideffaMe  peri-articQlar  oedcna.  Where 
the  jfjmt'<4hm(m  is  saall  or  abaent.  the  di-<a>^  is  spoken  of  a«  rity 
iKpiic  arlhriiis,  aiul  in  freqaentlj  followed  br  an  exceedingrly  nl)- 
gtitiate  form  of  fibroos  anchrloi^.  Arre^  in  the  growth  of  the 
bone  i*!  to  hje  expected  if  the  epiphysis  is  de^ctroTed. 

Symptoma. — The  disease  may  be  ushered  in  by  a  chill ;  gen- 
erally, however,  there  te  localixed  pain  followed  by  a  gradual  rise 
in  temperature,  rapid  pulse,  pn*stration,  and  ^'neral  nuilaise.  If 
the  disease  bejfinj*  a.-*  an  acute  epiphygiti*;^  which  i*?  fretjuently  the 
cafte  in  infant.'',  there  is  apt  to  be  severe  pain  for  several  days 
U'fore  the  joint-effu»ion  appears*.  When  thi^  occurs  the  joint 
becomes  hot,  red,  and  exceedingly  tender,  motion  is  restricted  by 
mowulur  H)iai*n),  fluctuation  \s  present,  and  sAtnptoniti  of  grave 
sejiT^i^  develop  rapidly.  The  abeces*'  may  rupture  ?;jK>nlaneimiily 
an<I  re<*<ivery  may  take  place,  or  prolongerl  suppuration  may  follow 
the  h|Mjntaneous  evacuation  or  opening  of  the  ab^ces.'i,  due  to  the 
|tre!*eiice  in  the  joint  of  the  ni^crosed  fragment  of  the  epiphysis. 
In  the  non-sn]j|>urative  variety,  .«everal  joints  are,  as  a  rule, 
(uvftlvwl ;  and  while  there  may  Im-  rcdnos.s  s-welling,  and  |>;dn  in 
each,  the  local  fiymptoms  are  by  no  means  so  f^evere  a.-^  in  the  sup- 
purating variety,  and  fluctuation  is  rarely  well  marked.  Wlien 
the  disease  is  secondary*  to  some  other  s<'ptic  jvrocess  the  symptoms 
may  Ix-  miisked  by  those  of  the  original  infection,  and  the  joint- 
le«ion  may  l>c  nverkujkwl. 

Treatment. — In  all  save  the  nfin-suppurating  cases,  the  treat- 
ment shouhl  Ik'  by  incision,  irrigation,  and  free  drainage.  Several 
incisions  should,  if  necessary,  Ik*  made  into  the  joint  to  insure 
thorough  dniinage.  The  synovial  siic  should  he  irrigatetl  with 
1  :  *iO  earbolie  acid  sohilion,  ai'ter  which  it  slioidd  lie  flushed  with 
a  large  amount  of  sterile  salt  solution  ;  dminage-tuhes  sliouUl  be 
introdure<l  and  the  joint  kept  at  rest  by  means  of  a  sjilint  or  starch 
hanihigc,  and  tlinii nation  of  the  toxins  favoretl  by  free  catharsis, 
diuresis,  and  ttie  iugesti(m  of  a  large  amount  of  water  and  fluid 
fwxl.  In  cases  of  extreme  sepsis,  stimu hints,  intravenous  infu- 
sions, and  i-ectat  irrigation  sltould  be  freely  employe<l.  If  these 
nn*asures  f;iil  to  arrest  the  load  infection,  tiie  joints  should  be 
frt^ely  o|mmhh1  and  jwickixl  as  suggest(Hl  by  Mayo.  Atninitiition 
may  neeusioiially  be  reipiired  to  save  life. 

Mayo's  oiR'ratifUu  which  was  originally  designed  for  the  treat- 
ment of  septic  arthritis  of  the  knee,  consists  in  a  semilunar  incision 
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from  one  condyle  to  the  other  acrosss  the  front  of  the  joint  through 
the  iMitellar  tendon.  When  the  joint  is  freely  o|>ened  l»y  this 
method  tlie  k^  i:>  acutely  tiextnl,  the  crucial  ligaments  !*evered,  and 
the  c.i|x<ule  .sutficieutly  divide*!  to  expire  freely  even-  reeessi  of  the 
synovial  raembniue.  The  parts  are  then  thoroughly  cleansed,  the 
leg  lixed  in  the  flexed  pt»:^itiou  by  ^suitable  api>anitus,  and  the 
exposed  joint-surfaces  pocked  with  wet  bichloride  or  formaliu 
gauze.  Improvement  in  the  general  septic  jivnijuoms  almost 
invariably  tollows  this  pnxjedure  if  carrie«l  out  before  a  bltnid 
infection  ha??  txrcurred,  but  many  week?  are  &omeiimesi  rei|uired 
before  all  evidences  of  sepsis  Imve  subsidetl.  After  convale»ceuce 
from  the  infection  is  thoroughly  estiibli^htMj,  the  ends  of  the  bones 
should  be  excised,  all  necrosed  portions  of  the  cartilage  removed, 
and  the  leg  extended  and  firmly  fixed  by  a  ix>sterior  splint  or 
plaster  cast.  The  skin  flaps  can  generally  be  easily  approximated 
after  excision  of  th^*  bones,  and  should  be  held  t<jgether  with  one 
or  two  sutures,  the  rest  of  the  wound  being  left  fi-eely  open  tor 
drainage?.  B<jny  union  eventually  takes  place,  and  a  useful  but 
stitf*  limb  will  result. 

In  the  non-suppurative  cases  an  effort  should  be  made  to  sub- 
due the  original  source  of  infection  wherever  hjcated,  and  the  usual 
treatment  tor  acute  synovitis  employed. 

Gonorrhoeal  Arthritis. ^Although  this  disease  is  in  reality  a 
variety  of  acute  septic  arthritis,  it  occurs  so  frequently  and  in  so 
many  different  forms  that  a  separate  consideration  of  some  of  its 
features  is  desirable. 

The  affection  rarely  appears  during  the  acute  stage  of  the 
disease,  but  may  occur  at  any  time  during  the  existence  of  the 
nrethral  infection.  The  joints  m«>st  commonly  affected  are,  in  the 
order  of  their  frequency,  the  knee,  ankle,  tarsus,  wrist,  elbow, 
and  shoulder.  The  tendon-sheaths  of  the  ankle  and  wrist  are  also 
ott?n  involved  in  the  process.  In  the  majority  of  instances  more 
than  one  joint  Is  affected  in  the  beginning,  but  as  the  <lisease 
progresses  usually  one  of  the  joints  becomes  more  inflamed  than 
the  others,  and  reraaius  for  a  var^'ing  ^leriod  more  or  less  aeut<*ly 
infecteil,  after  the  others  have  returm^i  to  their  normal  condition. 

Several  clinical  types  of  the  disease  are  encountered.  In  the 
mildest  of  these  there  is  simply  slight  soreness  or  stiffness  of 
one  or  more  joints,  which  appears  and  disappears  suddenly,  and 
rarely  gives  rise  to  much  inconvenienct*.  In  other  cases  the  same 
condition  may  arise  in  connection  with  fever,  rapid  heart  action, 
and  general  malaise.  In  the  fieverer  ca.ses  the  cfnidition  may 
closely  resemble  that  of  acute  articular  rheumatism,  except  that  it 
is  wholly  iminfluence<i  by  antirh<^umatic  treatment :  or  the  disease 
may  be  limitetl  to  a  single  articulation  which  may  become  exceed- 
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ingly  painful,  red,  and  tender  to  the  touch.  An  effusion  may  take 
place  into  the  synovial  pouch,  which  may  be  serofibrinous,  scro- 
purulent,  or  purulent  in  character.  It  may  be  sterile,  or  et)ntain 
gonococci  or  other  pyogenic  micro-organisms.  In  other  cases  the 
peri-articular  fibrous  structures  are  chiefly  involved.  The  disease 
shows  little  tendency  to  erode  or  destroy  the  cartilages,  but  there 
seems  to  be  in  many  cases  an  excessive  development  of  granulation- 
tissue  within  the  synovial  cavity,  which  gives  rise  to  a  bogginess 
of  the  joint,  and  later  exhibits  a  strong  tendency  to  obstinate 
fibrous  anchylosis. 

The  symptoms  of  gonorrhoeal  arthritis  in  its  milder  form  corre- 
spond with  those  of  simple  synovitis ;  in  its  severer  type  to  those 
of  septic  arthritis. 

The  treatment  in  the  milder  cases  consists  in  rest,  the  application 
of  the  actual  cautery,  and  iodoform  ointment.  The  occurrence 
of  an  effusion  in  the  presence  of  septic  symptoms  demands  an 
exploratory  aspiration  ;  and  if  pus  is  present,  incision  and  drainage 
in  the  manner  already  described.  If  this  is  carrie<l  out  at  an 
early  period,  the  prognosis  for  a  complete  restoration  of  the  joint- 
function  is  favorable. 

Rheumatic  Arthritis. — In  addition  to  the  joint-manifestations 
of  acute  rheumatic  fever,  which  have  been  alluded  to  under  acute 
septic  arthritis,  there  occurs  a  subacute  and  chronic  arthritis  which 
is  apparently  rheumatic  in  character.  This  may  take  the  form  of 
a  chronic  synovitis,  or  a  chronic  peri-articular  thickening,  or  of 
both  combined,  with  more  or  loss  limitation  in  motion.  The 
tendency  in  these  cases,  according  to  Bradford  and  Lovett,  is 
"away  from  suppuration  and  toward  connective-tissue  formation." 
They  are  greatly  improved  by  antirheumatic  treatment  and  hydro- 
therapy. 

Gk>uty  Arthritis. — True  gout  atfcicks  by  preference  the  meta- 
tarsophalangeal joint  of  the  great  toe  and  the  joints  of  the  hand, 
rarely  the  knees,  elbows,  or  other  large  joints.  It  is  caused  by 
the  formation  of  crystals  of  sodium  urate  both  in  the  synovial 
membrane  and  in  the  extra-articular  fibrous  tissues.  This  gives 
rise  to  a  more  r)r  less  acute  inflammation  of  the  joint,  which  is 
often  followed  by  considerable  thickening  of  the  tissues  and  limi- 
tation of  motion.     The  tresitmcnt  is  purely  medical. 

Arthritis  deformans,  or  rheumatoid  arf/irifi}<,  is  "a  chronic 
disease  of  the  joints  characterizcxl  by  changes  in  the  cartilages  and 
synovial  membranes,  with  peri-articular  formation  of  bone  and 
great  deformity "  (Osier).  The  disease  is  in  all  probability  of 
neuropathic  origin,  as  the  changes  are  trophic  rather  than  inflam- 
mat<jry.  It  occurs  as  a  monarticular  or  polyarticular  affection. 
The  svnovial  membrane  is  thickened,  the  cartilage  fibrillated  and 
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disintegrated,  uew  l>oue-lormaiiun  replaces  the  destroyed  cartilage 
and  develops  at  the  |K.'ripliery  of  tlie  joint,  causing  exostotje?^  and 
great  deibrniily.  Tlie  ligiimeiits  bec(»me  relaxed  and  calcitied,  the 
muscles  atrophy,  and  the  JMiut-fyuttion  is  greatly  im]^»aireil.  The 
disease  may  be  limited  to  the  small  joints  of  the  hands  or  feet,  but 
it  often  affects  the  knee?*,  ankles,  elbows,  wrists,  and  shoulders. 
It  is  «x?casionally  Hniiied  to  the  hip  in  elderly  people. 

Ssnnptoins. — In  yoiiog  |>cople,  especially  women,  arthritis  defor- 
mans may  cnxuir  :is  an  acute  polyarticular  disease.  There  is  i«in 
in  the  affected  joints,  with  effusion  and  some  fever»  The  <lisease 
often  subsides  and  recurs  at  frequent  inter\*als.  Gradually  the 
effusion  is  alteiiorbed  and  the  joint  becomes  dry  and  crepitates  on 
motion.  The  deformity  and  limitation  of  motion  occur  at  a  later 
|>eriod.  In  some  cases  the  disease  develops  without  pain  ;  only  a 
gradually  increasing  stiffness  and  deformity  of  the  joint  take  place. 
When  the  disease  is  limited  to  the  hip  in  elderly  subjei'ts,  it  is  fre- 
quently sp>ken  of  as  morbus  coxct  ttcnUis.  Occurring  in  the  verte- 
bral column,  it  is  callctl  spondyUiijit  dejonrntuM. 

Treatment. — This  should  consist  in  general  tonic  measures, 
massage,  hytlrotherapy,  and  the  hot-air  treatment  Potassium 
iodi<le,  in>n,  and  arsenic  seem  to  be  useful  in  some  cases. 

Charcot's  disease,  or  nmrojHithIc  arthrojHithy,  is  most  frequently 
associated  with  locomotor  ataxia,  but  it  may  occur  in  c«»nnection 
with  other  brain  and  c<ird  lesions.  The  pathologic  clianges  in  the 
j<iint  are  similar  to  th«3se  of  arthritis  deformans,  but  the  progress 
of  the  dUease  is  more  rapid  and  the  destruction  of  tissue  gener- 
ally more  apparent  than  the  formation  of  new  bt>ne.  As  a  result 
the  ligaments  become  relaxed  from  loss  of  tissue  at  the  extremities 
of  the  bones,  and  the  joint  bec«»mes  loose  and  unstable.  The  dis- 
ease is,  as  a  nde,  monarticular,  and  in  the  majority  of  instances 
occurs  at  the  knee.  It  rarely  may  affect  the  hip,  the  shoulder,  the 
elbow,  or  other  large  joints. 

Symptoms. — A  painless  swelling  of  the  joint,  often  accompanie<l 
by  effasion,  with  the  subsequent  development  of  deformity  and  in- 
stability fmra  relaxation  of  the  ligaments.  The  ends  of  the  bones 
may  enlarge  an<l  exostoses  may  ap|iear.  Spontaneous  dislocatiiin 
is  occa.->ionally  obser\'ed  and  suppuratif»n  has  been  rcfx^rted. 

Treatment. — ^The  disease  is  incnrable.  Splints  and  braces  may 
be  useful  to  give  support  to  the  joint.  Excision  has  been  reoom- 
mende<I,  but  the  results  have  been  unsatisfactory  owing  to  lack  of 
bony  union. 

Syphilitic  Arthritis. — .Tcunt-inflammation  may  develop  as  a 
lesion  of  here<Htarv  syphilis,  or  as  a  secondary  or  tertiary  symptom 
of  the  acquired  disease. 

Hereditary'  joint-syphilis  is  generally  ao  odeochondriiU^  which 
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ttmloniCMi  fif  iite  urttcuUr  fxtmmhv  of  the  }r»De.  If  the  diseaise 
liraglVNMM,  tf»f*  j'riitt  may  \te  invakd  and  the  conditioa  may  dneely 
nmnhh  a  lulNTftil^rtiM  nnhriti^.  Occasiofuilly  it  can  W  dlstm- 
guJabatl  fr'»t/i  tlu'  Ui\t*-rcuhfWi  aflectiaiiy  however,  by  tbc  ak«€Dce  of 
miiaetllttr  r'liO'i'tty  ntul  Uy  t\w  iiii|iRNrcniefit  oAen  manifested  a^  a 
rtmuli  of  antji^ypliilrtic  treatment.  In  the  more  ee\'ere  cases  rapid 
dr-wlni'^tiori  of  tin*  joint  iK'nirn  and  »up]Hin}ti<*n  may  follow,  or  a 
)Niitif(j|  Hiid  HM'U'p^t^  (ttudiUtm  of  the  joint  which  ha^  lK?en  described 
iM  «)'nhHili*'  nwiiflMpimily-itH.  Id  aojuirf-*!  f-vjihilis  the  gummatous 
jirflinli«  ul'*o  ri-r<'U\\)h'n.  the  tiilxTculoiiH  affection,  and  dillcrential 

Tr«fttnioni. — Syjtiiilttfc  joirif-<lisca.st^  should  be  treated  by  the 
exhiffiliMti  111' rnrn-urv  or  ol' jMitm^^siiirn  iodide,  or  of  both  comhined, 
iifi-^irdlitj^  id  ihf*  ?*tii^o  of  iUv  tlist'use  aud  t-hnraeter  of  the  lesions. 
H})liiiU  uiul  Itmt'i-H  will  ofti-n  be  ntt-e.-isary  to  meet  certain  indicii- 
tioliM,  im  in  other  VHrieties  ol"  jnint-disenw.  If  the  joint  sup- 
|iiirn1i-M,  i(  nhoiiM  b('  ojM'net]  and  dmitied.  Excision  or  amputation 
iH(»v  ho  iiiM'cHHiin . 

t'ubCTCUlous  Arthritis. — TubLTeiiloms  is  themost  frequent  cause 
i»r  rhronir  joiiit-iHsrijsi'.  ll  is  coniuioue.st  in  chilthvu,  but  may 
iMMHM*  at  uiiy  n^:*'.  Whitman  states  that  of  54G1  eases  of  tuber- 
euloiVN  joint  dis«*a«<e,  srvi'UH'ij«;hthH  oi'cnrnHl  in  subjtH-ts  under  four- 
teen vejU'M  of  ap«.  The  joints  most  cnnnnoiily  ail'eeted  are,  in  the 
on\vv  of  (WH|ueuey,  the  spine,  bip,  knt^',  ankle,  elhow,  shoulder* 
and  wriKt.  Abhi>uc:h  most  authorities  admit  the  possibility  of  a 
prinun'V  wvui'viul  hsion,  it  is  ijeiierally  eonct^le<l  that  iu  the 
tuajority  of  instutKvs  th«'  disejis*-  Iw^^ius  in  the  epiphysis  of  an 
niyntM*nt  bone,  Nichols,  after  n  ean^ful  nurroseopic  examination 
nf  lb«>  lUrtterial  fh«n  n>on^  than  120  tnWreulous  joints,  laiied  to 
Hud  a  siujtle  instaiHv  in  whieb  then*  >\'as  n*i\son  to  believe  that 
the  dl«i^m«  priuiurily  ixxnirrixl  in  the  synoviiU  membrane. 
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The  pn>ces->  In-giiK-  hv  a  deposit  of  tubercle  bacilli  in  tbe 
pptmgy  tissue  of  the  epipli}:iis  of  a  bone.  This  pnnluees  a  mi- 
nute area  itf  necn»;?is  and  suftoiiing,  surmundin^  wliicb  there  is  an 
infected  zone  of  oi^teitis  in  wlwcb  bacilli  may  be  found.  Beyond 
this  there  is  a  zone  of  granulation,  which  is  often  excessive  and 
forms  a  temporan'  protecting  barrier.  Occasionally  thi.-*  zone  of 
granulation  becomes  converted  into  dense  tibmus  tissue^  and  the 
diseiise  is  encapsulated  and  an  appart^nt  s^R)ntane<)Us  cure  may 
result.  In  most  cases,  however,  the  area  of  necmsis  and  cheesy 
degeneration  gradually  extends  peripherally,  and  finally  niptures 
into  the  joint,  often  by  a  minute  opening  through  the  articular 
cartilage.  As  soon  as  tuberculous  material  gains  access  to  the 
gynovijil  membrane  there  occurs  an  acute  miliary  tulx'rculosi^  of 
that  tissue,  an  exudate  of  serum,  the  formation  of  cheesy  nodules, 
and  a  large  amount  of  granulation-tissue,  giving  rise  to  a  condi- 
tion which  was  formerly  spoken  of  as  pulpy  degeneration  of  the 
joint.  As  the  process  advances  the  cartilages  are  destroye<i,  the 
bom:^  expose<l  and  erotied,  the  extra-articular  fibrous  tis-^ues 
become  <iHleniat«.>us  and  sottened,  tbe  ligameuts  relaxeil,  and  spon- 
taneous dislocation  may  occur.  If  the  joint-capsule  ruptures,  the 
tuberculous  material  finds  its  way  into  the  S4jfl  tissues,  wliere  it 
slowly  extends  in  the  direction  of  hast  resistance  untd  it  may 
finally  rupture  on  the  surface  of  the  limb.  Thi«  le-^ion  of  the 
soft,  tissues  U  spoken  of  as  cofd  absceJiMy  and  is  unacc<3mpauied  by 
pain,  ti'nderness,  redness  of  the  skin,  or  other  e%ndences  of  intlam- 
mnti'in.  The  fluid  contents  of  a  cold  abscess  consist  of  necmsed 
and  <4>fteue«l  |Mirticles  of  Irxme  and  cartilage,  fragments  of  *legen- 
eratetl  s<jft  tissues,  caseoas  material,  p»lymorphonu clear  leucwvte-, 
and  serum.  It  is  called  tuhercittoiis  piu*.  These  cold  abscesses 
may  reach  a  large  s'use  end  nipture  at  a  considemble  distance  from 
the  original  bone-focus,  which  may  be  comparatively  small  in 
extent. 

Occasionally  the  tuberculous  process  may  extend  beyond  the 
epiphyseal  cjirtihige  and   inf\x5t   the  diaphysis  of  the  bone. 

Symptoms. — Two  cltiiical  types  of  the  disease  are  encountered, 
one  in  which  the  symploins  are  primarily  in  the  bone,  an<l  the 
other  in  the  synovial  membrane.  In  the  first  of  these  there  is 
stiffness  of  the  muscles  moving  the  joint,  witli  more  or  less  pain 
and  discomfort  when  the  extremity  Is  used.  As  in  the  majority 
of  caaes  the  disease  occurs  in  the  lower  extremity,  lameness  is 
generally  the  first  symptom.  Following  this  there  are  slight  >well- 
ing  and  tenderness  over  the  articular  extremity  of  the  bone.  There 
is  some  limitation  of  motion,  and  pain  is  experienced  when  the 
joint-surfaces  are  driven  tf»gether  by  a  sudden  blow.  Tliesc 
{symptoms  develop  slowly,  and   often  are  referred  to  as  growiog 
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pains.  When  the  focus  ruptures  into  the  joint,  an  effusion  gener- 
ally <K•c•u^>^,  the  joijit  is  fixed  in  a  f>osition  of  t^emiflexion  by  nius- 
cuhir  ?«pa.sm,  and  as  a  result  of  the  development  of  gninulation- 
tissue  within  the  joint  ami  of  fedeina  of  the  fibrous  tissue  withirtit 
a  fusiform  swelliii;^  oceur!>i  that  is  characteristic  of  the  disease 
(ttmrnr  aihtt^i}.  At  this  jx-riofl  the  i^Kiin  and  lameness  are  more 
pronounce*!  an<l  increase  to  such  an  extent  as  to  render  ujse  of 
the  extremity  iinpossil>le.  At  a  later  period  cold  al>scesscs  form, 
an«l  s]iontiine»>iis  luxation  may  oecur.  lo  the  synovial  type  of  the 
clL-ca^c  the  early  lx>ne  sympt^ims  arc  absent  or  overlooked.  Swell- 
ijig  of  the  joint  is  uften  the  first  manifestation  of  the  oontlition, 
an<l  is  due  to  a  synovial  elFusion  that  has  developed  insidiously 
without  injury'  and  is  often  iinacefjmpanied  by  pain.  In  many 
instaru'cs  the  swelling  is  attributed  to  s<»me  unimpirtanl  traunui, 
and  the  diseiuse  may  for  montlis  or  ye-ars  U»  reg-anied  as  a  trau- 
matic synovitis.  Sooner  or  later,  however,  the  disease  advances, 
and  as  the  cartilages  and  bone  lieconie  more  extensively  involved, 
jKiiii,  muscular  rigidity,  nnd  limitation  of  mjvtion  develop.  The 
iVank  11  actuation  of  a  sei*ous  ct!uf-i<in  gives  way  U>  the  bt>ggy  sen- 
sation of  granulation-tissue,  the  joint  iKfomes  tixe<l,  and  the  later 
stages  of  tiic  disease  drflcr  in  nn  ix'sjiect  from  those  of  the  nn^re 
common  fonn  of  the  aHW'tion.  In  both  forms,  atrophy  of  the 
muscles  of  the  extremity,  Ijoth  above  an<l  below  the  lesion,  is  cfin- 
stautly  present,  and  is  out  c>f  proportion  to  the  normal  titrophy 
of  disuse.  Tfic  chief  distinguishing  features  of  tul>erc-uliius 
arthritis  are  its  slow  develo])ment,  its  distructive  tendency  without 
coexisting  sepsis,  and  the  presence  of  muscular  rigidity,  nuiscular 
atrifphy,  and   pcrniauent  deformity. 

Prognosis. — As  in  all  (ftlier  tubcii-ulous  aflTeotions,  the  prognosis 
deix'nds  largely  upon  the  general  physical  condition  of  the  pjiticnt, 
his  hygienii-  snrntuiidiiigs,  and  the  possibility  of  the  cmploytnent 
of  early  cth<'icnt  treatment.  The  danger  to  life  is  Inrgely  due  to 
disscndnafion  of  tlic  din-Mse  to  other  important  orgims,  to  the 
wcurrenii'  of  a  general  ndliary  tul>erculosis  i>r  to  exhaustion  from 
prolongtHi  sn[)pnnition,  Bruns  estimates  the  detith-rate  in  tuber- 
culous diseiise  of  the  joints  in  the  first  decade  of  life  to  be  'i6  i>er 
cent.  ;  in  the  se«'ond  decade,  40  per  cent.  ;  in  later  adult  life,  72 
jM'r  cent.  (Whitman). 

Treatment. — As  in  all  other  conditions  of  Im-.dized  tuberculous 
dis^'ase,  early  and  complete  removal  of  the  fmuis  constitutes  the 
most  successful  metluHl  of  treatment.  This  in  the  early  stages  of 
tuberculous  arthritis,  while  the  fucus  is  still  limitiil  to  the  Iwne,  is 
rarely  |M>ssiljlt\  fur  the  reason  that  the  disease  is  scldtmr  nrognizwl 
at  this  |)criod.  Rest,  fixation  by  splints,  1  traces,  or  |>lastcr  casts, 
prote«?tion  against  jars  and  other  sources  of  ti-auma,  eonnterirri- 
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tation,  and  the  avoidance  of  deformity,  constitute  the  conservative 
treatment.  If  these  mcasurcsj  fail  to  arrest  the  dijieaise,  the  ques- 
tion cif  oj^erative  treatment  shouUl  be  coiLsidered.  Injection  into 
the  joint-cavity  of  an  emulsion  of  ioilofonn  \\i  glycerin  (lU  |>er 
cent.)  has  been  mlv<icated  by  many  sui^eons,  and  is  a  tisefui 
prooetlure  in  certain  cabCji,  chiefly  those  in  which  extensive 
destruction  of  the  bjne  and  cartilage  is  absent.  Arihrevtomt/j  or 
freely  opening  the  joint  with  refmtval  of  necrotic  areas  and  caseous 
material  with  (he  shiirp  >j)<»on,  with  snb>equent  dniinjige  and 
fixation,  is  to  be  reo*3mmcnde<.l,  esj)ecially  in  children,  in  whom 
excision  would  be  followed  by  arrested  growth  of  the  bone. 
Excision  is  to  be  preferreil  in  adults  for  the  reason  that  the  disease 
can  w^ith  more  certxiinty  be  eradicated,  and  when  successful  a  useful 
limb  is  generally  obtaine*l.  To  av*»id  the  danger  yf  general  tuber- 
culosis, amyloid  degeneration  of  important  urgau>.  and  for  the 
relief  of  chronic  invalidism,  umputntton  is  ofteu  indicatetl  in  ho|»e- 
lessly  diseaswl  and  shortf'ned  limbs. 

The  question  of  <*[>ening  ami  draining  a  »*c>ld  ab?<ce>s  when  the 
bony  focus  cannot  be  successfully  reachetl  and  i-etuoved,  i?^  t»ne 
upon  which  there  is  considerable  difference  of  opinion.  The  fact 
that  such  abscesses  occasionally  undergo  spontaneous  cure  by 
aiisorption  of  the  fluid  contents  and  encapsulation  and  calcification 
of  the  caseous  detritus,  and  the  fact  also  that  such  abscess  cavities, 
when  opened,  are  frequently  the  seat  of  a  severe  and  often  fatal 
secondary  infection,  has  led  to  a  good  deal  of  conservatism  in  their 
management.  Unquestionably  a  clean  incision  with  snbse^juent 
ftseptic  dressing  is  IxHter  than  s})ontaneous  rupture  ami  iofection, 

TUBEECVLOnS  DISEASE  OP  SPECIAL  JOINTS. 

Pott's  Disease. 

Pott's  disease,  or  tulxTculnns  spondylitis,  is  a  tnbercidou.-  disease 
of  the  vertebral  b4Mlies.  It  is  most  comnivm  IxtVire  the  twentieth 
year,  t>0  per  cent,  of  the  aises  occurring  in  the  first  decjule  of  life. 
The  ilisease  usually  begins  iu  the  anterior  portion  of  the  body  of 
one  vertebral  segment;  it  generally  ruptures  antmorly,  and  may 
extend  upward  or  downwanl  beneath  the  prevertebral  ligament 
and  involve  secondarily  the  binlies  of  other  v<Ttobne.  The  inter- 
vertebral cartilage  may  be(H>me  diseased  in  the  later  stages  of  the 
process.  As  the  result  of  a  dcstnicti«>n  of  the  vertebral  bodies 
which  support  the  weight  of  the  tnjnk,  an  anguLir  curvature  of 
the  spine  occurs,  with  the  formation  of  a  projecting  knuckle  of 
bone  behind.  Under  favorable  conditions  bony  anchylosis  and 
recovery  may  take  place.     In  other  caijes  a  cold  abscess  forms, 
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pains.  When  the  focus  ruptures  into  tho  jnint,  :in  et!usi«m  gener- 
ally occurs,  the  joint  is  tixed  iu  a  positiou  of  heniiHe.^iun  bv  mus- 
cular ppiiiJm»  and  as  a  result  of  tlie  development  of  jrrjinulati<jn- 
tissue  within  the  joint  and  of  a^t^ma  of  the  fibrous  tissue  without 
a  ihsilbnn  swellinjj:  <>eeurs  that  is  eluira<-teristie  of  the  disease 
i^fninor  albufij.  At  this  |>eri(Ml  the  pain  and  lameness  are  more 
pninouneed  and  increase  to  sucb  an  extent  as  to  render  use  of 
the  extremity  impossible.  At  a  later  period  cold  abseesses  form, 
and  siKmt:iiieous  luxation  may  occur.  In  the  synovial  type  <»f  the 
disease  the  early  Iwne  symptoms  are  absent  or  overhK>ked.  Swell- 
ing ijf  the  joint  is  ot*ten  the  tirst  manifestation  oi'  the  ixnulition, 
antl  is  due  to  a  synovial  effusion  that  has  devehuMxl  insidiously 
witlmut  injurv'  and  is  often  unaeeom|)anieti  by  |»ain.  In  many 
instiinees  the  swelling  is  attribute*!  to  s^«nK'  unimportant  trauma, 
and  the  disease  may  for  months  or  years  1m?  reganleil  as  a  trau- 
matic synovitis.  Soonei*  or  later,  however,  the  diseast^  advances, 
and  as  the  airtilages  and  bone  l>t»ef>nie  more  extensively  involveil, 
pain,  muscular  rigidity,  and  limitation  of  motion  devehtp.  The 
i'raiik  fluctuation  of  a  serous  effnsiiiu  *;ives  way  to  the  b'ig-jry  sen- 
sation of  granuLiti«m-tissue,  the  joint  bti'onjes  fixetl,  and  the  later 
stiiges  of  the  disease  differ  in  no  R^^^ptrt  fr<jm  those  of  the  more 
conunon  foi*m  of'  tlie  afl'ection.  In  both  forms,  atrophy  of  the 
muscles  M"  tfie  extremity,  both  above  and  U'low  the  lesion,  is  con- 
stiintly  |>resent,  and  is  out  of  proportion  Ut  the  ntirmal  atrophy 
of  disuse.  The  chief  distinj^uishing  features  of  tulKTenhius 
arthritis  are  its  slow  development,  its  destructive  tendency  witliout 
coHpxisting  sepsis,  and  the  ]>reseuce  of  muscular  rigidity,  muscular 
atrophy,  and   permanent   dcfbrniity. 

Prognosis, — As  in  all  other  tulx-rculous  affections,  the  prognosis 
de[K'nds  hirgely  upon  the  general  jihysic^d  ci>nditit»n  of  the  patient, 
his  hygienic  surroundings,  and  the  possibility  of  the  employment 
of  wtrly  efficient  tivatnieut.  The  danger  to  life  is  largely  due  to 
dissemination  of  the  disease  to  other  important  orgatH,  tr»  the 
oceunvnce  ol*a  general  miliary  tufjcrculosis  or  to  exhaustion  from 
prohmged  suppunition.  Bnins  estimates  the  death-rate  in  tulxjr- 
culous  ilisetise  tif  the  joints  in  the  first  dectide  of  life  to  be  -M^  |x?r 
cent.  ;  in  the  secitnd  dwadc,  40  jkt  cent-  ;  in  later  adult  life,  72 
per  cent.  (Whitman). 

Treatment.- — As  in  all  other  conditions  of  k»calized  tuberculous 
disease,  cjirlv  and  complete  removal  of  the  focus  constitutes  the 
most  successful  metluKl  iif  treatment.  This  iti  tlic  early  stages  of 
tuberculous  arthritis,  while  the  fm^us  is  still  liinit<'*l  to  the  l)one,  is 
rarely  possilile,  frtr  the  reason  that  the  disease  is  seldom  recognized 
at  this  pcriml.  Kest,  fixation  by  splints,  t traces,  uv  |>lastcr  casts, 
protection  against  jars  and  other  sources  of  trauma,  couuterirri- 
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talion,  and  the  avoidance  of  deformity,  constitute  the  ooDservative 
treatment.  If  these  measures  fail  to  arre^st  the  disease,  the  ques- 
tion of  operative  treatment  should  be  considered.  Injection  into 
the  joineH.:iviiy  of  nu  euml:*ioii  oi'  iixiofonn  in  glycerin  (10  j)er 
cent.)  his  been  advocated  by  many  fsurgeons,  and  is  a  Uj«fui 
procjedure  in  certain  caises,  chictly  those  in  which  extensive 
destruction  of  the  bone  and  cartilage  is  absent.  Arthrectomy,  or 
freely  opening  the  joint  with  reruov.d  of  necrotic  aretis  and  ca:5eous 
material  vrith  the  sljarp  ^p•^.>u,  with  subsequent  dniiiiage  and 
fixation,  is  to  be  recommended,  especially  in  childivii,  in  whom 
excision  would  be  followe<l  by  arivsteil  growth  of  the  bone. 
Excision  is  to  be  preferred  in  adults  for  tlie  reason  that  the  diseas*.* 
«in  \vith  more  cert:iinty  be  eradicate*],  and  when  successful  a  u.-eful 
limb  is  genemlly  obtiiiniHl.  To  avoi»j  the  danger  of  genn-al  tuber- 
culosis, amyloid  degeneration  of  importiint  orgiius,  ami  for  the 
relief  of  clironic  invalidism,  nmputaihm  is  often  indicate<l  in  hope- 
lessly disea-^ed  and  shortened  limbs. 

Tile  que-stion  of  o|>ening  and  draining  a  c<»ld  abscess  when  the 
bt>ny  focus  cannot  be  successfully  reached  and  removed,  i?  ime 
upon  which  there  is  considerable  difference  of  opinion.  The  fact 
that  sach  abscesses  occasionally  undergo  spontaneous  cure  by 
absorption  of  the  fluid  contents  and  en«tpsulation  and  calcification 
of  the  caseous  detritus,  and  the  fjict  also  that  such  abscess  cavities, 
when  opened,  are  frequently  the  seat  of  a  severe  and  often  fatal 
secondary  infection,  h:is  knl  to  a  good  deal  of  conaenr'atism  in  their 
management.  Unquestionably  a  clean  incision  with  subsecpient 
aseptic  dressing  is  better  tlian  sj)ontaneous  rupture  an*!  infection. 

TUBEBCUIiOUS  DISEASE  OF  SPECIAL  JOINTS. 

Pott* 3  Disease. 

Pott's  disease,  or  tnberetilnus  s|>orHly litis,  is  a  tuljerculous  disease 
of  the  vertebral  Ixxlies.  It  is  most  c«>mm«»n  b<'fore  the  twentieth 
year,  HO  per  cent,  of  the  cauK^s  occurrin};  in  tlie  first  deciule  of  life. 
The  disease  usually  Ij^ins  in  the  anterior  |K>rtion  of  the  body  of 
one  vertebral  segment ;  it  generally  ruptures  anteriorly,  and  may 
extend  upwartl  or  downward  ben«ith  the  prevertebral  ligament 
and  involve  second:irily  the  botlies  of  other  vert«'bne.  The  inter- 
vertebral cartilage  may  become  dist^sed  in  the  later  stages  of  the 
pnx«99.  As  the  result  of  a  destructi«»n  of  the  vertebral  bodies 
which  support  the  weight  of  the  tnink,  an  angular  curvature  of 
the  spine  occurs,  with  the  formation  of  a  projecting  knuckle  of 
h<me  behind.  Under  fiivorable  conditions  b<^ny  anchylosis  and 
recovery  may  take  place.     In  other  cases  a  cold  abscess  forms, 
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wljiobj  if  till."  disease  is  It^ejite*!  in  tin.'  cerviral  reginii,  may  jHUUt 
iu  the  pbtiryox,  retropitargnf/mi  abuce^Hj  or  at  tlie  icicle  of  the  neck  ; 
if  lower  down,  iu  tbe  iiitereo.^tid  spaees  near  the  spine,  in  the 
lumbar  region,  or,  by  entering  the  sheath  lA'  the  psoas  nmse'le,  in 
tbe  groin  or  thigh,  jtmits  ai/.n-cnss.  Tbc  abscess  rarely  nipturci^ 
into  the  pleuml  cavity,  bmg,  or  one  of  the  alKlMniinul  orgjius.  Iu 
luauy  esises  the  absceSvS  is  not  recognized  during  life.  Pressure  on 
the  spinal  cord,  causing  more  or  less  eonijilete  |){U'a]vlegia,  may  l>e 
due  to  bony  defnrinity,  but  is  coQimtJiily  tbe  result  of  a  tubereu- 
ItHis  spinal  paehyiueuiiigitis,  or  uKlema  of  the  meninges  and  cord. 
The  disease  is  nutst  eouuni)u  in  tbe  dorsid  region,  tiie  upper  lumbar 
and  tbe  lower  cervical  being  next  in  frequency. 

Symptoms. — lAiin  is  usually  an  early  symptom  of  Pott's  disease. 
It  is  increased  by  jars  or  sudden  movements,  and  is  often  parox- 
ysmal at  night.  It  is  gencndly  referred  to  tlie  anterior  distribution 
of  tlie  s])inal  ncrA'es,  **  stomach  aclie "  being  frequently  the  first 
mauilestatiim  of  dorsal  disease.  The  child  will  assume  certain 
peculiar  postures  which  tend  to  relieve  tbe  pressure  on  the  verte- 
l)ral  column.  Tbe  walk  is  often  c-banicteristic.  Tbe  spine  is  carried 
rigidly  erect,  there  is  generally  some  lateral  curve,  but  no  Vi»lun- 
tary  nnftion.  Tbe  jKJsitive  signs  of  the  disease  are  rigidity  of  the 
sjvine  due  to  muscular  sjwsni,  and  tbe  early  occnri^nce  of  a  promi- 
nent kuUL'kle  of  bone  or  gibbosity,  due  to  the  projection  ba<'kwar<l 
of  one  or  more  spinous  proce-sses  from  the  angular  curvature. 
Fever,  ab.sce»s,  and  gt^neral  physical  deterioration,  are  symptoms 
wliirli  <»ccur  after  the  disease  bajs  advanc"e<l,  cspeeially  ii"  the  ease 
has  not  received  ajijiropriate  treatment.  More  or  less  complete 
|)araplegia  occurs  in  fr*»m  10  to  20  jrt  cent,  ^>f  tbe  cases.  It  is, 
as  a  rule,  a  late  manifestation,  and  occurs  most  frequently  in  cases 
in  which  tbe  deformity  is  C"onsiderable. 

Fm.  172. 


Bradford's  bt*<l-fmmo.     (Hrodford  ntn!  Lnvt'tt.) 

Treatment, — As  in  nil  tul>ercnlous  joint-disease,  rest,  fixation, 
relief  of  j>re<sure  on  the  diseased  joint,  and  hygienic  measures,  in- 
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To  n}>pl}'  tlu-  ]ilaster  jnoket,  the  patient  slifnikl  he-  hU.*^ix*iKlcd  aa 
shown  in  Fig.  173.  A  ft)tt<)n  or  \vc»t,lk*n  uinlerv'cst  ij*  drawn  on 
tlio  trunk  and  the  i>lu.stt'r  api^li*?*.!  by  moans  itf  l^niiid  roller  ban- 
«lages  encircling  ikf  trunk  Irnni  the  iliac  crests  to  the  highest  point 
to  which  the  pIuHti-r  wui  1h«  a^>[)li(."<l  iK'Hoath  tin-  anns. 

In  diHoasi*  of  tlie  upper  dorsal  or  t*ervi(*al  region,  tlie  jurv-mast 
attiiekmeut  shown  in  Fig.  174  niUBt  Ixi  adde<l  to  thi.-  jacket  to 
insure  upward  traetiou  of  the  head,  or  the  Thomas  leather  eollur 
may  be  employed  (Fig.  11')).  For(*il)li'  reihniion  of  the  deformity 
under  general   ana3sthesia,  as  isuggested   by  Calot,  or   prefembly 


Fic;.  174. 


Fit  J.  175. 
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Besd-cnpport  and  Jurr-mast. 


The  Thomns  collar  applied.    (Rldlon  and  Jones.) 


without  aniesthesia  by  an  apparatus  whieh  eauses  more  or  less  eon- 
Btant  modemte  pressure  on  tlie  gibbosity  (tJokltliwaite),  follr.wtxl 
by  the  applicafion  of  a  plaster  jacket,  eoustitutes  a  method  of 
trejitment  which  has,  of  late,  Iswn  extensively  employe^k  It 
should  not  lie  nn<k'rtakeu  after  Ixjny  anchylosis  has  occurretl,  or 
unless  rest  and  lixation  for  a  long  i>erio<l  t^aii  beearrie<l  out.  Para- 
plegia appearing  during  ambulatoiy  troatnient  ref|uires  reenmbeney 
and  tin-  adnu'ni-^tnitiou  ofjiotassiirm  iodide.  Forcible  eorrection  of 
the  deformity  will  (tften  Im'  followed  by  nipid  irn])rovenu'nt  in  tlic 
pnndysis.  The  invest igtitions  of  Taylor  and  I^ovett  .show  that 
about  four-fifths  of  tlie  cases  of  |iaralysis  recover. 
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When  cc»ld  absccs:**;  apjjear,  recumbency  should  be  advisetl.  If 
rupture  i;;  imminent,  they  should  be  incised  and  dminixJ,  but  only 
with  the  stricte:?t  iiricptic  care^  for  a  pyogenic  infection  of  a  large 
peMias  abj?cess  will,  not  infrequently,  result  fatally  in  a  few  weeks>. 

In  chronic,  long-standing  disease  of  the  lowest  dorsal  and 
lumbar  vertebne  vrith  persistent  i^inuses,  free  exp<>!?ure  of  the  spinal 
column  by  means  of  the  Konig  lumbar  ineii^ion,  with  removal  of 
sefjuestra  or  thorough  ciux'ttage  of  a  bony  focus,  will  oi'casionally 
be  loUowed  by  a  cure  (Treve<). 


Hip  Disease. 

Hip  disease,  morbus  ooxse,  or  tubercijUons  arthritU  of  the  hip-joint^ 
\&  essentially  a  disease  of  childhood  and  youth.  Two  hundre<l  and 
six  out  of  241  cases  reported  in  Alfer's  titble  r»ccurre<l  l>efore  the 
twentieth  year.  The  dbease  may  begin  in  the  spong)'  ti^ue  of 
the  head  of  the  bone  (upper  epiphysis),  or  in  the  acetabulum.  In 
either  event  the  synovial  membrane  is  quickly  involved^  and  there 
is  extensive  des^truction  of  the  articular  cartilages  and  the  btjne, 
with  rt^laxation  of  the  ligaments  and  s[w>nt;ioeous  dish>cation. 

Symptoms.— A  slight  limp  is  generally  the  first  symptom,  with 
some  pain  and  stiffness  of  the  joint  afler  an  unusual  amount  of 
walking.  The  pain  is  often  insignificant  and  may  b**  referre«l  to 
the  r^on  of  the  knee.  Suilden  paroxysmal  |Kiins  and  '•  night 
cries "  are  fretiuent  as  the  disea-^e  advances.  When  an  effusion 
occurs  in  the  joint  the  limb  is  slightly  flexed,  abducted,  and  rotated 
outward.  There  are  slight  fulness  in  the  up{)er  part  of  Scarjia's 
triangle^  and  a  partial  obliteration  of  the  glute:il  fold.  Tenderness 
exiiitsi  about  the  hip,  and  farcing  the  head  of  the  bone  against  the 
acetabulum  by  striking  the  trochanter  or  knee  is  |iainful.  There 
is  noticeable  limitation  of  motion  with  well-marked  muscular 
rigidity.  Tliis  Is  occasionally  sfK>ken  of  as  the  stage*  of  ap^tamd 
lenrfihcning.  As  the  disease  progresses  there  is  considerable  de- 
formity, due  to  flexion  of  the  limb  and  tilting  of  the  i>elvis. 
Walking  becomes  more  and  more  painful  and  the  patient  finally 
becomes  bed-ridden.  Atrophy  of  the  mnscles  of  the  thigh  and  k'g 
is  always  pres<>nt  at  this  stage  of  the  disease,  and  abscesses^  may 
appear.  Together  with  these  local  svTnptoms  theri'  are  afternoon 
fever,  loss  of  flesh  and  strength,  and  general  bodily  weakness. 
When  the  head  of  the  bone  is  destroyed  or  the  rim  of  the  aoetab- 
ttlum  has  broken  down,  upward  traction  by  the  muscles  ri\sults  in 
luxation  of  the  head  or  neck  of  the  bone,  anfl  the  fonnation  of 
an  abscess  in  the  soft  tissues.  The  position  t»f  the  limb  is  then 
changeil  to  one  of  flexion,  ad<luetion,  and  internal  r«_itation.  Bony 
anchylosis  and  recovery  may  take  place  at  any  j)eriod  of  the  dis- 


Thomas  splint  Applied  with  patteti 
and  crutches. 


Whitman's  splint. 


means  of  the  Thttraas  .splint  (Fig,  17G)  or  the  plaster  spk-a,  tlie 
ase  of  a  high-soled  shoe  on  the  sound  iwt,  and  tTutches,  is  to  be 
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recfjttuneiided.  The  las'orable  eflect  of  traction  bv  the  Taylor 
or  Say  re  traction  splint,  which  allows  walking  without  crutches, 
is  recognized  by  mos^t  sui^e<>D*.  Whitman  \m»  devised  a  splint 
which  iiisiires  both  fixation  and  traction  i(Fig.  177).  For  a 
description  of  the^^e  splints  and  thf  nietht.Kl  of  their  applittitinn, 
the  reader  is  referred  to  ijtamiird  works  on  orthopedic  .surgery. 

If  conservative  treatment  talk  to  arrest  the  disease,  or  if  life  is 
threatened  by  j>ersist€nt  suppuration,  excision  or  amputation  is  to 
be  recommended. 

Exciaion  of  the  ITip. — The  jwitient  is  anaesthetized  and  placed 
on  the  sound  side.  An  incision  is  made  from  a  |>oint  two  inches 
above  the  tip  of  the  great  tn>chaiiter  to  two  or  three  inches  below, 
parallel  with  the  sliafl.  The  tissues  are  divided  down  to  the  peri- 
osteum and  well  retracted,  the  joint-4"apsnle  ojjenetl,  and  the  lietid 
of  the  bone  dislocated.  Thediscised  pirtiou  is  then  removed  with 
the  saw  or  bone-forceps,  the  acetabuhir  disease  reniovetl  with  a 
Volkmann  sp*M>n,  the  joint-cavity  thorou^jhly  swablx-d  with  pure 
carlx)lic  acid  or  a  solution  of  formalin,  and  the  wound  partly  closed 
and  [Xicked  with  gauze. 

Amputation  at  the  hip-joint  is  indicate^l  in  hopelessly  diseased 
limbs.  The  final  results  of  hip  disease  vary  greatly,  depending 
upon  the  opprtrtunities  for  early  efficient  treatment.  The  death- 
rate  rejjortetl  by  Sayre  in  212  private  cases  was  only  a  little  over 
2  j>er  cent.  The  hospital  death-rate  is  from  12  to  30  |>er  cent. 
The  functional  result  of  the  cured  cases  depenrLs  largely  upon  the 
amount  of  care  which  is  exercised  in  the  treatment. 


Tuberculous  Arthritis  of  the  Knee. 

Although  knee-joint  tuliereulfwis  is  more  common  in  childhood, 
yet  a  fair  proportion  of  the  cases  (more  than  one-third)  develop  in 
individuals  over  twenty  years  of  age.  The  disease  may  W^u  in 
any  of  the  b*>nes  which  enter  into  the  formation  of  the  joint,  nr 
possibly  in  the  synovia!  membrane.  Epiphysitis  of  the  tibia  is, 
however*  the  most  frequent  primary  focus,  and  disease  of  the 
femur  next. 

Symptoms. — In  this,  as  in  hip  disease^  early  lameness,  stiffness, 
and  pain  in  the  joint  constitute  the  first  symptoms.  Night  cries 
are  less  frequent,  but  tenderness  is  more  market!.  There  are 
usually  tenderness  and  thickening  of  the  articular  extremity  of 
the  tibia  or  femur.  An  early  synovial  effusion  may  l^e  the  first 
symptom,  but  this  does  not  necessarily  ai^e  in  favor  of  a  priraar\' 
synovia!  focus,  for  it  occurs  in  painless  epiphyseal  foci  of  disease, 
before  the  joint  is  infected.  When  the  joint  is  finally  invade<l, 
there   is  tlie  gradual  development  of  a  boggy  fusiform  swelling, 
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with  muscular  rigiditv,  fixation  of  the  Ihub  iu  a  }>iirtly  flexed 
pt.fsition,  auil  atrophy  of  the  miiK^lt'-s  of  the  thigh  and  leg.  The 
lameness  bei-ionie.s  inttre  niarketl,  flexion  iiiereaj?e!?,  and  ireneral 
deterioration  of  the  heidtb  ensues.  As  the  disease  advanees  the 
ligaments  become  >ioftent»d  and  relaxe<l,  and  a  sjwntaneoiis  hack- 
ward  suhhixalion  witli  rotation  occur?.,  which,  with  the  oval  fusi- 
form swelling,  give?;  to  the  k-g  a  characteristic  ap|)eaninoe.  Ab- 
sjocss-fomiaiion  is  lci>8  frequent  than  in  hip-disease. 

Treatment. — In  the  early  stages  of  the  disease  it  may  be  possi- 
ble to  ItKate  and  remove  the  bfine  focu.s  L^'fore  it  has  hmken 
through  the  cartilage  aud  infected  the  jfiint.  Where 
the  joint  is  involvetl  the  trfatnienl  shouhl  be  con- 
ser\'ative.  Rest  in  be«l  with  traction  by  means  of 
a  weight  and  pulley  will  rtlieve  jwiin,  correct  de- 
formity, and  overcome  muscular  sjwism.  When 
this  ifi  accomplisluHl  tlic  joint  sliouid  l^e  Jixixl  with 
a  plaster-of-l*aris  cast  extending  from  the  groin  to 
the  ankle,  or  by  a  Thomas  knee-splint  (Fig.  17K). 
A  high-soletl  shoe  should  Ijc  prttvideil  for  the 
sounti  foot  and  the  diseastxl  knee  protected  by  the 
use  of  crutches ;  or  if  the  npriglit  Imrs  of  the 
Tlioraas  s}>lint  extend  below  the  fmjt  and  arc 
joiiie<l  by  a  metal  ]ilate,  the  patient  may  discard 
the  crutchi'S  and  walk  H[Hin  the  splint. 

If  the  disease  ativances  or  if  abscesses  form  and 
rupture,  operative  treatment  is  in<bcate<l — ar- 
titrotxmiy  in  children,  excmon  in  adult-*. 

Atihrofmiii/, — Under  general  anaesthesia  an  in- 
cision should  be  made  across  from  one  condyle  to 
the  other  in  front  of  the  j*"iut  l>elow  the  patella. 
The  joint  should  be*  freely  o|»cued  ami  tlexe<l,  the 
diseased  synovial  membrane  curetted,  any  diserised 
areas  in  the  cartilages  and  Lkiuc  thoronghly  scraped 
out  bv  the  sharji  spoon,  and  the  entire  interior  of 
the  joint  disinfectetl  witfi  pure  carbolic  acid  <»r  a 
solution  of  formalin.  If  there  is  a  mixetl  infection 
with  marked  sepsis,  the  cavity  should  he  packc<l  aud  the  leg  held 
in  the  fl<'xed  position  (Mayo)  ;  in  other  eases  the  lind>  shfiuld  W 
straightentnl,  tlie  woitrul  partly  united  with  generous  gauze  drain- 
age, and  the  leg  placed  on  a  posterior  splint.  Recover^'  with  bony 
anchylosis  is  the  Ix'st  result  to  l>c  expected. 

FirrMon  of  the  Knee. — The  joint  \»  exposed  in  the  manner  just 
descril>ed,  the  leg  acutely  flexed  on  the  thigh,  and  the  [Mitella  and 
all  expired  portions  of  the  symivial  membrane  removed.  The 
crucial  ligaments  are  next  divided,  and  the  articular  ends  of   the 
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femur  ami  tibia  sawn  off  at  jsucrb  an  angle  as  to  insure  three  or 
four  degrees  of  fiexiun  when  the  leg  is  straightene<l  autl  the  cut 
surfaces  <»f  bone  brought  snugly  together.  The  Ixmes  are  held 
in  (tJaee  by  two  heavy  aitgut  sutures  iwisse*!  through  holes  nmde 
willj  a  drilL  The  soft  (larts  are  unite*!  with  small  rulvber  tissue 
dmiiis  in  each  angle,  and  the  leg  dressed  and  held  in  i>t>ftition 
bv  a  ix)st<*rior  splint  or  plaster  cast.  If  there  is  no  infection, 
the  liml>  mn^l  uot  l^e  dressetl  for  six  weeks,  when  solid  bc>ny  union 
sliould  be  present  As  in  other  causes  of  progressive  tul»ereuluu.s 
jointnlisease,  ainputaiion  may  be  necessary  as  a  life-saving  mt^-asure. 
The  prognosis  in  tumor  albus  of  the  knee  is  kiis  serious  than  in 
tulx-rculous  disease  of  the  spine  or  hip.  Excellent  functi^>iuil 
results  are  often  obtained!  by  early  painstiiking  conservative  treat- 
ment. The  result  of  excision  in  adult  cases  is  generally  satisfac- 
tory.    The  death-rate  is  low. 

Ttiberculous  Arthritis  of  the  Ankle. 

Tuberculous  arthritis  of  the  ankle  is  a  com]iiinitively  rare  affec- 
tion. Two-thirds  of  the  «vses  oe*'ur  in  indivi«luals  under  twenty 
yejirs  of  agt\  The  dist-jxse  attacks  the  astnigtdus  primarily  in  the 
majority  of  instances,  but  it  may  <:*ccur  in  either  malleolus. 

Symptoms.^ — The  disease  not  infrei|ueiitly  follows  a  sprain. 
There  are  stiffness  and  pain  alH->ut  the  j*'int,  with  limitati*»n  of 
motion  and  the  formation  of  b*igory  swell iugs  in  front  of  and 
behind  the  malleoli.  The  patient  limps,  and  in  walking  the  foot 
may  be  rotated  outwartl.  There  are  well-marked  mnscular  rigidity 
and  some  atmpliy  of  the  museles  of  the  calf 

If  the  dise;ise  is  Iiinite<l  to  the  subastnigaloid  joint,  there  is 
pain  on  lateral  movement  of  the  os  ctdcis  ;  [)lantar  and  dorsal 
flexion  may  be  perfect  (Whitman). 

Treatment. — The  fmit  should  l)e  encased  in  a  plaster  cast,  which 
prevents  all  motion  in  the  joint  and  keeps  it  at  a  right  angle  with 
the  axis  of  the  Iqg,  Crutches  should  be  used  and  general  hygienic 
measures  employed. 

Operative  treatmojit  should  be  delayed  as  long  as  there  is  any 
hope  of  rec«>very  by  conservative  measures,  as  the  results  of  ex- 
cision or  arthrectomy  are,  as  a  rule,  unsjitisfiietor}-.  A\l)itmaa 
8tr».)ngly  advises  rnnot^J  of  Vit  ciMrnrfnluit  w  hen  this  is  found  to  be 
the  seat  of  the  primary'  focus.  To  accomplish  this,  the  joint 
shonld  be  freely  o|K^ned  from  the  outside  by  a  curved  incision 
beneath  the  external  maller>lus,  and  extending  well  forward  over 
the  joint.  The  pen>nei  tendons  are  dividi^  and  the  joint-surfaced 
separated.  After  removal  of  the  bone  the  foot  is  repiae<'<l,  the 
tendons  sutured,  and  the  external  wound  partly  closed  with  gen- 
erous gauze  packing. 
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Tuberculous  Disease  of  the  other  Tarsal  Bones. 

Tuljorculou:?  (list-ase  of  the  other  tarsal  bones  i>  iK.'iii8innally 
encoimtertHl,  Of  tliest^,  the  ealcaneuin  aiul  cuhoitl  an-  tlie  ones 
mo8i  freijiK'iitly  afftH'tLnl.  The  treatiueut  ditiers  in  no  respect  from 
that  of  other  tuberculous  joint;*. 


Tuberculous  Arthritis  of  the  Shoulder. 

Tuberoulous  tirthritis  of  x\\v  sinniItliT  ls  a  rare  afl'ection.  Tlie 
disease  iiiaj  begin  in  the  head  of  tJie  humerus  or  in  the  glenoid 
cavity. 

The  earliest  symptoms  are  pain,  ?itilFness,  nniseidar  sjKism,  and 
swelling.  The  pain  may  Ih*  rt-feiTetl  to  a  jK)int  near  thr  insrrtiun 
of  tlie  dehoid  nmscle.  A  tender  |ioint  is  generally  found  jusjt 
below  the  tip  of  the  acromion.  Fever  and  general  failure  of 
health  occur  late.  Mun-ular  atrojihy  nuiy  lie  well  nisirke<l,  esjK'- 
cially  of  the  deltoid.  The  bone  is  generally  enlargctl,  and  the 
entire  region  of  the  joint  ajijK^ars  hroadentd.  Ab-^t'c-^es  may  ixx-ur 
and  point  near  the  anterior  lioixicr  of  the  deltoid  nuiacle. 

The  treatment  should  he  the  same  as  in  other  tuliereuhuis  joint- 
afFectinns  :  re.^t,  fixation,  and  the  avoidance  of  jars  and  other 
tmumata.  The  ns+^  of  the  sling  and  ehest-bindiT  (Fig.  44)  will 
often  give  relief,  or  the  plaster  sptwi  of  the  t;!ionltler  anil  arm  may 
be  employed. 

Exc'uikm  of  the  shouffhr  nniy  l>e  required  if  the  disease  is  pro- 
gre**8ive.  A  longitmlinal  anterior  iiicision  shouhi  be  mtide  either 
thnmgh  the  deltoid  nniH-le  or  Ix^tween  it  ant]  the  pM'tonilis  n»aj(ir. 
The  joint  shonhl  be  ojM^netl  and  the  he-atl  of  the  bone  resecte<l  liy 
the  sn!>periost«d  method,  if  that  is  possible.  This  saves  the  at- 
tachment of  the  muscles  and  renders  more  probable  future  use  of 
tfie  arm.  Artcr  the  <list^ased  tissnes  are  tlioronghly  remove*]  the 
wound  should  he  closed  in  part  otdy,  ani|j!e  room  being  left  for 
drsiiuage.  In  the  majority  of  instances  in  which  recovery  follows 
a  fairly  useful  limb  re.snltj<. 

Tuberculous  Arthritis  of  the  Elbow. 

Tubereulons  arthritis  of  the  elbow  is  more  fretjuent  than  diuease 
of  the  shoulder  or  wrist.  It  is  common  in  eiirly  adidt  life.  The 
primary  infection  may  be  in  the  olecranon  or  the  external  condyle 
of  the  humerus. 

The  symptoms  are  pain,  stiffness,  and  limitation  of  motion  in 
the  joint.  Inability  to  extend  the  forearm  completely  is  often  the 
earliest  sign  of  the  disease.     The  joint  later  becomes   enlargtMl, 
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the  swelling  at  first  appearing  on  either  side  of  the  olecranon  and 
tendon  of  the  triceps  and  obliterating  the  normal  depressions  in 
the-w  localities.  As  the  disease  advances  the  joint  becomes  fixed, 
usually  in  a  position  midway  between  flexion  at  a  right  angle  and 
full  extension.  The  swelling  increases  and  produees  a  fusiform 
bcigc^'  turaor.  Suppuration  may  occur,  sinuses  Jorm,  and  the 
entire  articulation  becomes  a  pulpy  granulating  mass. 

The  con,<er\'ati%'e  treatment  of  this  joint  should  not  be  too  long 
attempted,  as  the  results  are  not  satisfactory*.  If  fixation  and 
general  hygienic  measures  do  not  promptly  arrest  the  progress  of 
the  disease,  excision  is  indicfited. 

Excmon  of  the  elbow  may  be  accomplished  in  the  following 
manner :  Under  general  amesthesia  a  longitudinal  incision  is  made 
over  the  back  of  the  joint,  the  centre  of  wliioh  will  lie  over  the 
oleorauon.  When  all  the  tissues  are  dividtnl  <lown  to  the  Ixme 
and  well  retracted,  the  periosteum  *\i  the  olecranon  and  upper 
part  of  the  ulna  should  ho  inciseil  together  with  those  of  the 
humerus,  and  the  soft  part5  separated  fn>m  the  hones  on  either 
side  until  the  condyles  are  freely  exposed,  care  being  taken  to  avoid 
injury  to  the  ulnar  nerve.  The  arm  is  then  acutely  flexe<l  and  the 
articular  surfaces  of  lx>th  bont^  exposed  in  the  wouml.  These  are 
remove*!  entire  or  the  dL^ease*!  |K>rtioos  scrapetl  away  tr^ther  with 
alt  infeetefl  synovial  membrane.  The  wound  is  then  partly  united, 
packed  with  gauze,  and  dressed  at  a  right  angle  in  the  hope  that 
bonv  anchylosis  will  result 


Tuberculous  Arthritis  of  the  Wrist. 

Tuberculous  arthritis  of  the  >yrist  is  rare  in  childhood,  and 
comparatively  infrequent  at  any  age.  Any  one  or  all  of  the 
joints  may  l)e  affected. 

The  symptoms  are  jxiin,  stitfnrss,  swelling,  and  limitation  of 
motion,  with  muscular  atrophy  and  general  ill-health.  The  swell- 
ing is  more  markinl  on  the  dorsal  aspn't  of  the  wrist,  and  may  l)e 
fusiform  in  shape.  Fluctuation  may  be  detected  at  an  early  period, 
but  is  soon  replaceil  by  x\  Iwggy  induration. 

The  treatment  shiKild  consist  in  rest  on  a  splint  and  c«^mpres- 
sion,  as  pressure  here  seems  to  give  a  large  measure  of  relief 
(Bradfonl  and  Lovett). 

Ktcittivn  of  one  or  more  of  the  bones  of  the  vrrist  is  indicated 
in  advanced  di^^ease. 

The  best  incision  to  expose  the  lesion  is  a  longitudinal  one 
over  the  hack  of  the  wrist,  between  the  extensor  tendons  of  the 
tbtimb  and  those  of  the  index  finger.  These  tendons  are  separated 
with   retractors,  and  the  long  and  short  extensors  of   the   wrist 
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brought  into  vtow  and  retracted.  The  attachment  of  the  sh<irt 
extensor  to  the  thirtl  metacaqml  bone  is  next  dividtHl,  and  the 
carjval  bones  well  exposed  Ity  wide  retraction  of  the  tissues.  Only 
the  Iwmes  tliat  are  diseased  should  he  renicned.  The  use  of  •jhitfil 
or  f«»nnah'n  gehitin  powder  here  and  in  uther  tuberciihnis  cavities 
has  l>eeii  iouud  hv  the  author  to  bring  altout  healthy  gnuuilation 
and  often  complete  healing  in  what  seemed  to  l>e  hopeless  eases. 
Alter  closure  of  the  woniid  with  drainage,  the  arm  should  be 
placed   on  a  jialmar  splint  and   kept  at  rest  for  sevend  weeks. 

As  in  tnlxTculous  disease  of  the  lower  extremity,  amputation 
may  occiisionally  be  necessary  as  a  life-saving  measure  in  disease 
of  the  shoulder,  elbow,  or  wrist. 

Sacroiliac  Disease. 

Tuberculosis  of  the  sacro-iliac  joint  is  a  rare  afiectiou.  It 
occurs  chierty  in  young  adults. 

The  &3rmptom8  in  the  beginning  are  obscure,  and  often  resemble 
thme  of  lumbar  Pottos  discjise.  There  is  pain  on  standing  or 
walking,  and  on  pressing  the  iliac  crests  together ;  the  imtient 
limps,  and  instinctively  re^ts  his  wi'ight  npou  the  healthy  leg.  A 
cold  abscess  may  form  and  point  in  the  gluteal  region  or  burrow 
deep  ifl  the  jjelvis. 

Treatment. — Rest  in  Iwd,  with  extension  during  the  acute  stage. 
Later,  a  pelvic  hinder  and  crutches.  Abscess  in  the  pelvis  may 
\w  reaeiietl  by  a  ptsterior  incisiou  with  resection  of  a  jx^rtiou  of 
tlie  ilium  (Van  Hook). 

FLOATma  CARTILAaE. 

Free  cartilaginous  masses  are  rieetisionally  eneonnteretl  in  the 
larger  joints,  es})eeially  the  knee.  Tliey  represent  either  .-mall  frag- 
mi'tits  broken  otl' from  the  artieiihir  surfaces  by  traumata,  or,  mei^ 
eonimonty,  chondrifietl  jHirtions  of  the  synovial  fulds  ^ir  fririges 
which  have  lK»conie  detaefied  Iiy  the  movements  of  t!ie  artieulati«>n. 

Symptoms. — When  the^se  movable  hmlies  are  caught  between  the 
articular  surfiiees  (»f  the  l)0ues,  they  give  rise  to  a  suddeu  acute 
pain,  with  "  looking  of  the  joint."  The  |tatient  often  fulls  to  the 
ground  and  is  un;ible  to  move  the  limb.  Forcible  flexion  and 
extension  will  ofteu  emtse  the  symptoms  to  disajtiK-ar.  Careful 
j>alpation  will  generally  revral  the  presence  of  the  cartilage. 

The  treatment  shfiuld  consist  in  aseptic  incision  and  removal  of 
the  toifign  Imdy,  The  joint,  however,  shiudd  never  be  <)p<"ntHl  f«>r 
this  purpose  nidess  the  cartilage  is  distinctly  felt  and  held  by  the 
fingers  of  t!ie  surgeon,  for  extensive  exploration  of  the  joint-cavity 
is  often  unsuccessful  and  accompanied  by  grave  risk  of  inieetiou. 
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CHAPTEE   XXVni.. 

ffEJUnrOHEEi. 
vbj£ffiBii  -iKpacafiiitiL  iiticiti  tiMP4>  ou'  niiiiR  tkuprntuKf  ^tf  ;ii  lbi)iitt-<iirici]3<U> 

'^  .      .        . 

QsHniSi.     A  'finu^munti  lfiia«nir»»  iif  <vtti*  .a   viiiidL  idlH  i)i}iiK4ii*Hiiii   ii*- 

OK  i^  'OIK-  iiL  ^iiidli  niitt^  liitiiK  <)r  •*aumiLu£^  iif  i^rii&tnj  ihni-  \h  muniiiir 
flC*^  -HiiiiiM  t&u£!iiHni£h.    THiR  ft»iniit^  ^"Mrirt»»M;'.w..  ih/is}tuf,.  UimpixudmU^. 

tiiirwKCDftiL  <)if  rditt^  Iihi»  <tii  liiii*«f  ttf  •H»p}i3!nniiva.. 

X  lfini»nirft  ik-  -tftiifl  rkv  IW^  'tmujiWlMt  viiwi  iiu*  rirucmtni;  ii*-  iimiiJiv 

Tbit  liHmiH'  iintj/n,.  ■{wdiik'...  fmi/Hft'iii*'^,  '"n'Hnr,.  mL.  -uiunvi   uiit   mnudtifL 
SR-  l&»fl[iDmiiy  :iMtt£  LiL  'ti»*H*irHiii4r  :^'.t::ilv{M:.  'itut   ^icniiiiamtR    it* 

.•aft  4ii)fd'v;iit*f{l  im»- fwwwcf  w  ani'U^  vKu.un  dimiiuvimimr  if  rmi- 
mHnn^::  jr'*.f*n*-^i'.k  f^'WfitA^'tv..  vwv'*  i  >r.iror.ii.  :f  "u*  Hiuit;  n:  i  oiiif 
fci-.ttit  ;if  iH*Hir.'*;i;  -uii*  VMnmuinir  j»-.»»^i.ii  '.Ksir — ^iifrf'f  {'ini(it:iiii»r  nn 
ai;n  Imivwyiwiru''  »!iiif;ium^r'''t  n  '{ir:!::"*}!.  ku:  u"*  u^nn  difiifiil  o 
?»t*oiCiinii»iL ;:  fivir",<tf«/i»m..  vu*r*  i  jm-r:!.)!  :i-  i  lur  mint  ir  n-"vt»i 
crv'iyfii::  iini:  HCfttyauiw*  :r  :h'.  '.ir.jii'.jtH"n  ' .ir.  w^'u^'f^  {'iinntiiMi 
imii'jii  Jiw-  »#*ftji.  *!fi»r»n**(.   ■.»'r'.!ii''*'iiii:  ■:ii»r»ri.r»   n  m""    iti< 

Btolflwggr. — *"ii»  ii-v.iHii.wnii:  •riaj'^e*  ■r  t-jirnip--  n-r  n  |[r.ni!»T:i. 
'^'.nidtnii'.iiH-  vui'.Ji  "»miCi»!*  ::ii»  *.»  m*-'-  nir-*  r'ni'-nv  <\v.h  ur  \\\:  np-.>- 
•■/••■.(T"  iKnijii"  <f^  -.III  uir».  nii/.mr"i:.i.n  :-;iii  nr*  •»  ;nt  v.ifJiiii; 
<i£i***jit*«*h.  n».*v  ir*i»v*ll*+-    '.hv^'HI"  »!.i:.»s    .r    "ii*    I'-smur   d     s")iliiii-    ir 

Tii'.iimnf*-.  niut<'TUiu*  u'.rir.n.  .»'  i  ":nii:iiim:«iii  o  iiMi  ii  \i\:**\ 
Up»niMi»*t..     Ji::v»»-iiu    'i  »i»fii"»  iiu"   •»•   r'     '•.   vii"-'   :i\:   \\r-;\\  <  . :  im 

u:  ^u»    )imn:  u'    nini-'        ••    -/#';. •••"•     vi •    i    nv:    :i     :    ii-ij;M!:T 

fr'.iu:  "SiH  voiif  \r  iDui'i'.ir.i.ii  X  '.w  xwnvmi  UVr:  :.  Il-nr:-*r|. 
r^'.nmi  ii*  tii»  siiiii  '".ni  :ii»  'h.'v  .)  :  i;:iiiiin"-  \  •  ii'i  iv  ai 
•JI^UllDlit  if  I  '.ni'riir-.  -.i*  dv""-  'i  U'MC'  :  .!-:i-:iiv  n  tiv  'i:'"i'.*H 
t^.ni.  I.  iul  tn  :ii»  uiiuc  v  un:  '.m.  m  •■■.mmhh'  •»  dm-  m*  miiirv:*. 
r.Mueiiw  :  i.  l«.-u«r,u'>    »'   zw   )n:'.".ii   » ir"iiu.  dirjui  ai   ntifiiiM     n 
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jump  would  be  an  example  of  one  by  muscular  action ;  a  blow 
on  the  [Kiint  of  a  rigiilly  flexcni  elbnw,  fracturing  tiic  olecranon, 
would  fumisli  an  example  of  a  fracture  by  both  direct  violence 
and  musjcular  action. 

Repair  of  Fractures. — The  processes  of  repair  in  fractured  Ixines 
are  practii*jilly  the  i^aiue  as  in  wounds  of  tire  wpft  parts.  As  tlie 
bone  breaks  there  is  a  considertdtie  laeenitioii  of  tlie  surroumlitig^ 
muscles  and  fascife,  blood  is  ettiised,  and  the  periosteum  may  be 
stripped  from  tlie  euds  of  the  bone.  If  the  fracture  is  quiekly 
re<hieetl  and  the  bony  fragments  are  accirrately  replaced  and  securely 
held  in  their  normal  iKisition,  the  process  is  very  simple.  There 
is,  at  first,  a  reuetionary  hyiteriemia  followed  by  an  exudation  of 
lymph  which  solidifies  arouuil  the  bn>ken  fnipiients,  and  encloses 
the  bloo<l-elot,  toni  muscle,  fascia,  and  periosteum.  This  so<:m 
becomes  vascularized,  and  is  gradually  converted  into  fibrous  tissue  : 
it  coastitutes  the  provisional  cullus,  and  is  the  hard  fusiform  nmss 
felt  around  the  broken  fi-agments  after  tlie  first  week.  At  a 
later  period  this  miuss  bfc'comes  ciilcified ;  the  part  between  the 
broken  fmgments  remains  as  the  penniment  callus  j  the  external 
or  eusheathiug  callus^  as  well  as  the  internal,  central  or  medullary 
callus,  is  gradually  absorbed  (Fig,  179). 

If  the  broken  fragments  are  not  accurately  replace*!,  if  there  is 
overriding,  or  if  there  is  constantly  more  or  less  motion  between 
the  fragments,  the  process  is  sk>wer,  the  primary  exudate  greater, 
and  more  or  less  of  the  eushmthing  callus  may  remain  as  a  per- 
manent briilge  between  the  fragments  (Fig.  1  HO). 

In  compound  fractures ^  if  the  -wound  can  be  thoroughly  cleansed 
and  unit€Hl,  primary  union  may  take  place  and  the  prttct^ss  may  be 
the  ^\\\\Q  as  in  a  simple  fracture.  If,  hrtwever,  the  wound  is  in- 
fect efl  or  for  any  other  reason  cannot  be  closed,  healing  takes  place 
by  granulation.  Necnjsis  tif  the  denuded  ends  of  the  bone  is  very 
likely  to  occur  under  these  conditions,  small  fragments  from  time 
to  time  becoming  detached  antl  appearing  among  the  granulations, 
indefinitely  dchiyuig  jK-rmauent  cl()suri'  of  the  wound  and  repiiir 
of  the  fracture.  If  the  mil  parts  heal  rapidly,  the  necrosed  frag- 
ments of  hrme  may  become  surrounded  by  the  eusheathing  callus, 
and  can  lat«r  be  removed  by  operation. 

Dia^OSis. — The  subje<'tive  symptoms  of  a  fracture  are  pain  and 
im|)airmcot  of  function.  The  objective  signs  m^e  deformity,  local- 
ized tenderness,  abnormal  mobility,  and  crepitus.  In  fractures  by 
direct  violence  there  are  often,  in  addition,  swelling,  eccliymosis, 
and  abrasions  of  the  overlying  soft  parts. 

Deformity  may  often  Iw  apfiret^iatwl  by  inspection  alone,  by  pal- 
pation^ or  by  comparative  measurements.  Not  infrequently  the 
deformity  is  produced  only  by  manipulation. 


k 


K      M 
Fracture  three  weelw  old:  periosteal  and  me- 
doUarr  callus  partly  oalfled.  ^Mirtly  cartilagiDOiu : 
P.  periosteum:  A',  bone:  Jt,  inLHlulla     iTilliuaniu.) 


Fracture  healed  with  deformity 

^callusluxurlans).  <Tillmant».) 


In  the  diajs:no*i.is  of  fractures  it  is  imiwrtaot  that  a  mothrdical 
examination  be  made  in  every  .■*U8pectf'<l  (-asi^,  definitely  establish- 
ing the  jH'esi^noo  or  alisenci^  of  all  of  the  above  symjitoms.  The 
surpetm  sliouM  proceed  in  the  following  iiiauiier : 

First  obtain  from  tlie  patient  or  a  witness  an  accurate  account 
of  the  accident ;  then  a  statement  of  the  imme«liatrly  resulting 
iinpairnient  4>f  function,  as  the  altility  U>  walk  after  an  injur\"  f»f  a 
leg,  use  of  the  arm  or  liaiid  after  injury  of  that  member ;  the 
mental  condition  after  a  heatl  tmuuia  ;  the  presence  or  absence  of 
cough  or  bloody  expectoration  after  a  crush  of  the  chei<t ;  or  the 
poj*sage  of  blmwl  from  the  rectum  or  bladder  after  injuries  about 
the  ]»elvis. 

The  |>art  sliould  th^n  Ix*  insj>ectc<l  afk-r  a  can>ful  removal  of  the 
clothing.  If  a  wound  of  the  soft  |Mirts  be  found,  suggesting  the 
poHsibility  of  the  fracture  being  c<fnipoun<l,  thi*  should  at  once  be 
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protected  by  a  clean  dressing  to  avoid  further  contiimination  during 
the  rjiihseqnent  eximiinatitni.  In  injuries  ac(>c)iiij>aiiie<l  hy  niarktil 
and  chiirac'tertstic  deibrniity  it  is  often  |X)ssihle  to  arrive  at  a  \mma~ 
tive  diagnosis  of  fnieture  at  onee  by  iusjxx'tiou  of  the  part,  and  in 
such  ea.se  it  is  pR'^-mhU*  not  to  procei'd  furtlier  with  the  exami- 
nation until  ready  to  rwlnee  the  fraeture  and  apply  the  first  dress- 
ing, as  R>}xmttHl  moving  and  niantpnlation  of  fraetureil  limbs, 
esiMK-ially  if  accttnipanied  by  severe  injury  of  the  soft  parts,  is 
uiiUL-eessary,  extremely  painful^  and  dangerous. 

If  the  diagnosis  is  not  established  by  insjxx!tion,  the  Hmb  should 
then  be  gently  palpated  and  the  area  i>f  grwitest  tenderness  ascer- 
tained. The  outline  of  each  hone  should  then  be  felt  from  its 
upper  to  its  lower  extremity,  and  any  deformity  or  point  of  s}K>eial 
teuflerness  noted.  Abnormal  mobility  und  crepitus  should  be 
fiought  for  and  the  exact  jxiint  noted.  In  fractures  of  ttie  ^haft 
of  the  femur,  by  simply  ]ilaeing  a  hand  under  the  seat  of  injury 
and  raising  the  limb,  angular  deforniit}',  m<*bility,  and  crepitus  may 
often  be  demonstrattKl.  In  other  instances,  esjHxnally  in  fractures 
near  the  joints,  gentle  traction  and  rotation  will  oiU*n  elicit  these 
signs.  In  fractures  of  both  bones  of  the  leg  these  signs  are  easily 
made  evident  by  the  gentlest  manipulation.  lu  fractures  of  the 
fibula  alone,  it  is  more  difficult,  and  they  are  obtained  best  by 
holding  the  leg  firmly  by  one  hand  inimecliately  above  the  injury, 
the  thundj  being  placed  over  the  p<:»int  of  greatest  tenderness ; 
then,  by  gently  inverting  and  everting  the  fot>t  with  tbe  other,  one 
or  more  of  these  signs  can  usmdly  l>e  elicited.  Fractures  about 
the  wrist,  elbow,  or  shoulder  arc  generally  made  out  by  their 
characteristic  deformity  or  by  careful  palpation  during  flexion, 
extension,  and  rotation  of  the  joint  with  traction  on  the  limb. 
Deformity  and  abni>rraal  mobility  are  generally  ah^^'ut  in  fractures 
of  the  ribs.  Crepitus  is  ftbtained  best  by  pn-ssure  over  the  ribs 
during  deep  inspiration  and  expimtion.  It  may  often  be  elicited 
bv  the  use  of  the  stetlmscope  placed  over  the  p>int  of  greatest 
tenderness,  the  grating  sound  being  heard  during  the  movements 
of  respimtion.  Mobility  and  crepitus  in  fractures  of  the  pelvis 
an^  obtitincil  Ix^st  by  pressing  together  the  crests  of  the  ilia  or  l>v 
diriK't  pal{>ation  of  the  pubie  arch,  rami,  or  sacrum  by  rectal  or 
vaginal  examination.  In  fractures  of  the  skull  or  spine  the  abtive- 
mentioned  ptisitive  signs  are  often  wanting  ;  the  diagnosis  must 
be  made  by  exploratory  operation  or  the  evidences  of  visceral 
iujur^\ 

The  use  of  the  .r-rays  in  the  diagnosis  of  fractured  bones  has 
been  found  of  the  greatest  ser\*iee,  and  their  emjiloyment  hiis  l>e- 
comea  matter  of  routine  in  most  hospitals  where  many  fractures 
are  treated.     While  it  may  ot\en  give  an  exaggerateil  picture  of 


detormity  in  comparatively  unimpirtaut  variations  frrnai  the  tmrnial, 
and  its  constant  u?*  may  in  a  mrti.>«ure  lesid  us  u*  iyTioreaml  ili>cjinl 
other  metlnwils,  yet  the  fact  raujst  be  aJinitte*!  that  by  it^employmeiit 
a  far  more  accurate  idea  of  a  given  injury  can  be  obUiined  than  hy 
any  other  method,  and   its  use*  slmuld  Itc  ^'uerally  recommended. 

Complications. — In  nearly  all  fractures  there  i^  more  or  les® 
bniising  or  injury  of  the  soft  psirts,  due  to  the  trauma  which 
pHxlueed  the  bctne-lesion.  W^hen  this  is  not  accon][>anieil  by 
extensive  laceration  of  the  skin  or  mustrles,  nor  by  iujuiy  to  the 
nerve-irunks  or  vessels,  it  is  unimjmrtant. 

If  a  wound  in  the  soft  |>arts  leads  to  the  peat  of  fracture,  con- 
stituting a  compound  Jntvinre^  the  condition  is  serions,  and  should 
receive  the  most  thorough  and  prompt  attention,  for  inftvtion  in 
a  case  of  compound  fractun-  gives  rise  fre«|uently  to  the  most 
virulent  forms  of  septiciBmia.  Previous  to  the  intrinluction  of 
the  modern  ai«eptic  and  antiseptic  methods  of  wimnd  treatment, 
in  the  great  majority  of  instances  com p< mud  fractures  of  the 
extremities  were  rapi<lly  tatal  or  the  )>atient  recovered  only  after 
amputation ;  and  while  the  mtxlern  methods  of  dealing  M'ith  such 
c<.>nditions  have  to  a  great  extent  removed  these  dangers,  and  by 
appropriate  treatment  the  majority  of  such  ciises  may  1k»  saved, 
it  slK)u!d  not  be  forgi:>tten  thjit  in  compound  fracture  of  any  of  the 
larger  bones  we  have  a  condition  which  may  result  fatally,  and 
one  in  which  thisi  result  can  be  avoided  only  by  the  most  thor- 
OQgh  antiseptic  treatment 

Injuries  of  the  veins  may  result  in  extensive  extravasation  of 
bhxxl,  forming  htrmittoinnia,  and  these  by  j»res-ure  may  cause 
cwlenia  or  even  gangrene. 

Oec;isionally  arterial  wounds  give  ri>e  to  Unumntic  nufnriinuf(. 

Injury  to  the  main  arterial  trunk  of  a  linih  may  t«use  a  rapi<lly 
advancing  r/atu/rt'iu'  rHjuiring  amputation. 

F(U-i'nif)oiij*7n  is  a  plugging  of  the  pulmonary  capillaries  with 
free  fat-globules.  The  fat-globules  are  derivixl  from  the  marrow, 
and  are  suppised  to  gjiin  entrance  to  the  blmxl-current  through 
the  venous  sinuses  in  the  brr>ken  Ixtne ;  they  are  first  arreste*!  in 
the  capillaries  ami  smallest  arterioles  ttf  the  lungs,  but  are  o<-ca- 
sionally  found  in  the  brain,  ki<hieys,  and  other  viscera.  The 
symptoms  are  those  of  an  exaggerated  shock,  with  rapid,  lah<ired 
respiration,  an<l  cyanosis.  There  may  als*>  be  restlessness,  deli- 
rium, and  coma.  The  wmdition  is  often  rapidly  fatal,  and  is  occa- 
fiionalty  mistaken  for  ilelirium   tremens. 

Dfiirium  trt'mcn^  seems  to  follow  fractures  more  frequently  than 
other  injuries  of  tlie  same  character,  due  |H)ssih]y  to  the  fact  that 
the  fracture  frequently  follows  a  state  of  intoxication,  and  the 
sudden  withdrawal  of  the  alcohol  after  tlie  injur)'  gives  rise  to  the 
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protected  by  a  clean  dressing  to  avoid  further  contamination  during 

the  sul).seqiient  examination.  In  injuries  accom|Minie<l  by  niarkwl 
and  clmnieteriHtic  detbruiity  it  is  often  po?*ible  to  arrive  at  a  jHisi- 
tive  diagnosis  of  fnicture  at  once  by  ius|>eetiou  of  the  part,  and  m 
awh  (.xi.se  it  is  preferable  not  to  pnx'et.Hl  furtlier  with  the  exami- 
nation until  ready  t-o  re*luce  the  fraeturr  and  api)ly  the  first  dress- 
ing, as  repeated  nn>ving  and  manipulati<in  of  fractured  limbts, 
e^|>eeially  il"  aeeompanied  by  severe  injurv'  of  the  sotl  partis,  i* 
unnecessary,  extremely  |>ainful,  anil  dan^enniis. 

If  the  diagnosis  is  not  established  by  insj>eetion,  the  limb  should 
then  l>e  gently  jralpated  and  the  area  of  greatest  tenderness  ascer- 
tained. The  outline  of  Ciich  Ixme  should  then  l>e  ielt  from  its 
np|ier  to  it^  lower  extremity,  and  any  dei'urtnity  or  pjint  of  sixvial 
tenderness  noU'd.  Abnormal  rnol.tility  and  crepitus  should  be 
wmght  for  and  the  exact  piiiit  notciL  In  fractures  of  the  shaft 
of  the  femur,  by  simply  placing  a  hand  under  the  seat  of  injur)* 
and  raising  the  limb,  angular  deformity-,  molality,  and  crepitus  niay 
often  Ix*  dctnonstrattd.  In  other  instances,  especially  in  fractures 
near  the  joints,  gentle  tniction  and  rotation  will  often  elicit  these 
signs.  In  fractures  of  both  htmva  of  th(*  leg  these  signs  are  easily 
made  evident  by  the  gentlest  manipulation.  In  fractures  of  fhe 
fibula  alone,  it  is  more  difficult,  and  they  arc  obtained  best  by 
holding  the  leg  firmly  by  one  hand  immediately  alxtve  the  injury, 
the  thumb  Ix-ing  placed  over  the  jwint  of  greatest  tenderness ; 
then,  by  gently  inverting  and  everting  the  fwit  with  the  other,  one 
or  more  of  these  signs  can  usually  he  elicited.  Fractures  al>out 
the  wrist,  elbow,  or  ehoulder  are  generally  made  out  by  their 
characteristic  deformity  or  by  careful  palpation  during  flexioii, 
extension,  and  rotation  of  the  joint  with  traction  on  the  limb. 
Deformity  and  abnormal  mobility  are  gi-nerally  absent  in  fnictures 
of  the  ribs.  Crepitus  is  obtaimxl  best  by  jiressure  over  the  ribs 
during  deep  inspimtion  and  expiration.  It  may  oilen  be  elicited 
by  the  use  of  the  stetlif>scnpi>  placed  over  the  ptiint  of  greatest 
tenderness,  the  grating  sound  l«?ing  heard  during  the  movcnients 
of  respiration.  Mobility  and  crepitus  in  fractures  of  the  jielvis 
are  obtaintnl  best  by  pressing  together  the  crests  of  the  ilia  or  by 
din*ct  pal  pat  If  >n  of  the  pubic  arch,  rami,  or  sacnim  by  rectal  or 
vaginal  exauiiuation.  In  fractures  of  the  nkul!  nr  spine  tlie  abovc^ 
nientioneil  jwsitive  signs  are  often  wanting;  the  diagnosis  must 
be  made  by  exploratory  o[>eration  or  the  evidences  of  visceral 
injury'. 

The  use  of  the  r-rays  in  the  diagnosis  of  fractured  bones  has 
been  found  of  the  grt^atest  service,  and  their  emjvloyracnt  has  l>e- 
comea  matter  of  routine  in  most  hospiuds  whrre  many  fractures 
are  treated.     While  it  may  often  give  an  exaggi  rated  picture  of 


deformity  in  comparatively  uniminjitaiit  vanation?i  fmrn  tW  imrnKil, 
and  its  consLant  use  may  in  a  nuiL-sun'  lead  us  h*  ignore  and  <H;iati-d 
nther  niethtxls,  yet  the  tact  raust  be  adiuitt^^d  that  hy  it>t-mployraent 
a  far  more  accurate  idea  nf  a  given  injury  ciin  be  ulitaiueil  than  Ijy 
any  other  method,  and   its  use  slumld  Ik*  generally  ree<»rameuded. 

Complications. — lu  nearly  all  fractures  there  is  more  or  less 
bruising  or  injury  of  the  soft  parts,  dne  to  the  trauma  which 
produce*!  the  Ijone-lesion.  When  this  is  not  accomfwinied  by 
extensive  laceration  of  the  skin  or  must^Ies,  nor  by  injury  to  the 
nerve-trunks  or  vessels,  it  is  uiiirajx)rtant. 

If  a  wound  in  the  soil  parts  leads  to  the  seat  of  fracture,  con- 
stituting a  componnd  jrnrtnrt\  the  condition  is  serious,  and  should 
receive  the  most  thorough  and  prompt  attention,  for  infection  in 
a  case  of  eompmnd  fractun'  ^ves  rise  fre<|uently  to  the  mo^t 
vindent  forms  of  septicaemia.  Previous  to  the  intrtKhiction  of 
the  modern  aseptic  and  antiseptic  methods  of  wound  treatment, 
in  the  great  majority  of  instanct^  com p mud  fractures  of  the 
extremities  were  rapidly  fatal  or  the  patient  recovered  only  after 
amputation  ;  and  while  the  modern  methods  of  dealing  with  such 
conditions  have  to  a  great  extent  removed  these  dangers,  and  by 
appropriate  treatment  the  majorit\'  of  such  cases  may  be  savt»d, 
it  should  not  W  forgotten  that  in  corapouTid  fracture  of  any  of  the 
larger  bones  we  liave  a  e«>ndition  which  may  result  fatally,  and 
one  in  which  this  result  can  he  avoided  only  l)y  the  most  thor- 
ough antiseptic  treatment. 

Injuries  of  the  veins  may  result  in  extensive  extravasation  of 
blofid,  forming  hriimfotiuitn^  and  these  by  pi-essure  may  cause 
cedema  or  even  gangrene. 

Occasionally  arteriid  wounds  give  rise  to  traumatic  amurijnn^. 

Injury  to  the  main  arterial  trunk  of  a  limb  may  cause  a  rapidly 
advancing  fftuKjrenr  re«tuiring  amputatioti. 

Fat^mholijrm  is  a  phigjring  of  the  pulmonary  capillaries  with 
free  fat-globules.  The  t;»t-gl«4Hiles  are  dcrivt'cl  fn»m  the  marrow, 
and  are  supj»c»sed  to  gain  entrance  to  the  blix_>d-€urrent  through 
the  venous  sinuses  in  the  broken  bone ;  they  are  first  arresti.^1  in 
the  capillaries  and  smaHest  arterioles  of  the  lungs,  Init  are  occa- 
sionally found  in  the  bmin,  kidneys,  and  other  viscera.  The 
symptoms  are  those  of  an  exaggerated  shock,  with  rapid,  lalmretl 
respiration,  and  cyanosis.  There  may  also  be  restlessness,  deli- 
rium, and  coma.  The  ci>nditioii  is  often  rapidly  fatal,  and  is  occa- 
sionally mistaken  for  delirium   tremens. 

Delirium  tremoiM  seems  to  follnw  fractures  more  frequently  tlian 
other  injuries  of  the  same  character,  due  possibly  to  the  fact  that 
the  fracture  frequently  follows  a  state  of  intoxiaition,  and  the 
fiuddeo  withdrawal  of  the  alcohol  after  the  injury  gives  rise  to  the 
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brought  into  view  ami  retracted.  The  attacbmeut  of  the  ^bort 
extensor  to  the  third  metiiearpal  bone  is  next  tlivided,  and  the 
carpal  bones  well  exptised  by  wide  retraction  of  the  tissues.  Only 
the  bones  that  are  di^cfised  should  be  reniovwl.  The  use  of  ghit<il 
or  furmaliu  gelatin  ^xiwder  here  and  iu  other  tuberenlou?  cavities 
has  bee[i  ibund  by  the  author  to  liriug  al>out  bKiltby  granulation 
and  often  complete  healiug  in  what  seemed  to  l>e  hojH'lesR  cases. 
After  closure  of  the  wound  with  drainage,  the  arm  shoukl  be 
placetl  on  a  palmar  splint  and   l^ept  at  rest  for  several  weeks. 

xVs  in  tuberculous  disease  of  the  lower  extremity,  amputiition 
may  occasionally  be  necessary  as  a  life-saving  measure  in  disease 
of  the  shoulder,  elliow,  or  wrist, 

Sacro-Uiac  Disease. 

Tuberculosis  of  the  sacro-iliac  joint  is  a  rare  aflectiou.  It 
occurs  chiefly  in  young  adults. 

The  symptoEifl  in  the  iK'giuiiing  are  obscure,  and  often  resemble 
thcKse  of  lumbar  Pott's  (lisease.  There  is  \ma  on  standing  or 
walking,  and  on  pressing  the  iliac  crests  together ;  the  patient 
lim[KS,  and  instinctively  re-ts  his  weight  U|x>n  the  healthy  k^.  A 
cttld  absees>s  may  form  and  poiut  in  the  gluteal  region  or  burrow 
deep  in  the  jielvis. 

Treatment. — Rest  in  bed,  with  extension  during  the  acute  stage. 
Later^  a  iJelvic  bintler  and  crutches.  Abscess  in  the  pelvis  may 
be  reached  by  a  ]K>sterior  incision  with  resection  of  a  portion  of 
the  ilium  (Van  Hocik). 

FLOATma  CABTILAOE. 

Free  cartilaginous  masses  are  <x'«isionally  encountered  in  the 
lai^r  joints,  especially  the  knee.  They  represent  either  snndl  frag- 
ments broken  otTfroui  the  articular  surfaces  by  traumata,  <>r,  more 
commonly,  choudrified  portions  of  the  syuovial  folds  or  fringes 
which  have  become  dctache*!  by  the  movements  of  t!ie  artieulatiuu. 

Symptoms. — When  these  movable  bodies  are  caught  between  the 
articular  surfaces  of  the  bones,  they  give  rise  to  a  .»«n(Ulen  acute 
pain,  with  "locking  of  the  joint."  The  i)atient  often  falls  t<i  the 
ground  and  is  uuublc  to  move  the  limb.  Forcible  tlexion  and 
extension  will  fiftcn  cause  the  symptoms  tn  disa[*iiear.  Careful 
jmlpation  will  generally  reveal  the  presence  of  the  cartilage. 

The  treatment  shonltl  consist  in  a>*eptic  incisi<jn  and  rcmnyid  of 
the  foreign  IkmIv.  The  joint,  however,  slio,ild  never  be  ojicned  fnr 
this  purpose  unless  the  cartilage  is  distinctly  felt  and  lield  by  the 
fingers  of  the  surgeon,  for  extensive  exploration  of  the  joint-t\nvity 
is  often  unsuccessful  and  accorjijianied  by  grave  risk  of  infection. 
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CHAPTER   XXVII. 

FRACTURES. 

The  term  fmdure,  in  its  suigical  sense,  signifies  a  break  or 
violent  separation  into  two  or  more  fragments  of  a  bone  or  carti- 
lage. 

A  simple  fracture  is  one  which  is  covered  by  unbroken  soft 
tissues.  A  compound  fracture  is  one  in  which  the  bone-lesion  is 
exposed  bj  a  wound  of  the  overlying  parts.  A  oomminuUd  fract- 
ure is  one  in  which  the  bone  or  cartilage  is  broken  into  a  number 
of  small  fragments.  The  terms  transverse j  oblique ,  longitudinal, 
spiral,  T-  or  y-sliaped,  are  commonly  used  to  indicate  the  general 
direction  of  the  line  or  lines  of  separation. 

A  fracture  is  said  to  be  impacted  when  one  fragment  is  forcibly 
driven  into  another  and  remains  more  or  less  fixed  in  that  position. 
The  terms  single,  double,  mtdtiple,  recent,  old,  united  and  ununited 
are  frequently  used  in  describing  fractures,  the  significance  of 
which  will  be  readily  understood. 

Injuries  of  bone  or  cartilage  which  do  not  result  in  complete 
separation  are  sometimes  spoken  of  as  itu*oinplete  fractures.  These 
are  subdivided  into  fissures  or  cracks  without  displacement  of  frag- 
ments ;  green^ick  fractures,  where  a  portion  of  the  shaft  of  a  long 
bone  is  fissured,  the  remaining  portion  bent — these  conditions  are 
not  infrequently  encountered  in  children,  and  are  often  difficult  of 
recognition ;  depressiowi,  where  a  p^jntion  of  a  flat  bone  is  driven 
inward;  and  separations  at  the  epiphyseal  line  before  complete 
union  has  been  effected,  occurring  therefore  in  early  life. 

Etiology. — ^The  predLsposiug  causes  of  fracture  are,  in  general, 
conditions  which  render  the  bones  more  friable,  such  as  the  physi- 
ologic atrophy  of  old  age,  m;ilnutrition  fnmi  any  f»f  the  witsting 
diseases,  new  growths,  osteomyelitis,  or  the  lesions  of  s>'philis  or 
tuberculosis.  The  exciting  causes  of  fracture  are  either  external 
violence,  muscular  action,  or  a  combination  of  l>oth  of  these 
agencies.  External  violence  may  be  direct^  where  the  break  occurs 
at  the  point  of  injure* :  or  indirect,  where  it  r>ccurs  at  a  distance 
fiDm  the  point  of  application  of  the  injuring:  force.  A  depressed 
fracture  of  the  skuJl  from  the  blow  of  a  h:inniier  would  l>e  an 
example  of  a  fracture  by  dire<»t  violence ;  a  fracture  of  the  clavicle 
from  a  fall  on  the  hand  would  be  an  exampl<*  of  one  by  indirect 
violence ;  a  fracture  of  the  {xitella  rK-curring  during  an  attempt  to 
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direction  of  the  force  or  tmii!*verse  to  it.  Then?  fissures  generaOy 
inv(>lvi'  tlie  base  of  tlje  skull,  niuy  oxteiul  from  tht*  viuilt  to  the 
ba^c,  are  often  very  extensive,  may  be  single  or  uiultiple,  aud  are 
usually  aeconipanietl  by  injury  of  the  brain  or  its  envelopes,  \shieh 
may  be  indejR'udent  of  the  line  of  fracture. 

Nut  infrettuently  fraetnres  are  found  to  possess  characteristics 
of  bitth  of  these  varieties. 

In  the  first  of  these  classes  tlie  fractures  are  generally  produoe<l 
by  blows,  as  from  a  hammer,  a  falling  rfx^k  or  iron  bar,  or  by 
striking  the  head  violently  against  some  snmll  objtH.-t  in  falling. 
In  these  eases  there  may  hv  little  or  (rarely)  no  fracture  of  the 
outii'r  table,  with  extensive  splintering  and  depression  of  the  inner 
table  of  the  bone,  due  to  the  greater  hrittleuess  of  the  thin  inner 
plate,  and  also  to  the  fact  that  in  such  injuries  the  eoncaAe  inner 
surface  of  tlje  iwrne  is  teni|K>rarily  rt^ntlere*!  convex  Ity  Ix'ing  over- 
bent,  and  breaks  as  a  stick  which  is  being  Ix^nt  over  the  knee,  first 
on  the  surfacr  ojiiM>site  to  the  |K>int  of  pressure.  In  young  chil- 
dren these  injuries  may  result  simply  in  a  depressi()n  of  the  skull 
without  fracture,  which  may  later  Ixicome  obliteratetl.  In  the 
second  class  the  injury  may  be  pnxluceil  Ijy  blows  Irom  some  heavy 
object  upon  any  part  of  the  head,  by  falls  striking  the  vertex, 
octapnt,  parietal  or  frontal  regions,  by  fails  upon  the  feet  amsing 
a  fracture  of  the  l»ase  l>y  force  imparted  thmngh  the  spinal  column, 
by  blows  ujMin  the  jaw,  the  force  l>eing  conducted  thnmgh  the 
ctjudyles  to  the  bone,  or  by  any  crushing  injur}'  which  compresses 
the  skull  (Fig.  18(5). 

Both  of  these  varieties  may  be  comjjound,  the  former  at  the  seat 
of  injury,  the  latter  at  the  jwint  of  injury  or  by  a  complicating 
scalp  wound,  exposing  a  fissure  at  a  distance  ^n>m  the  injury,  or 
more  eimimonly  by  a  fissure  at  the  base  t opening  into  the  nasal 
fossa,  the  vault  of  the  pharynx,  or  the  auditor)'  ennal.  Occasion- 
ally fractures  of  the  anterior  fossa  of  the  base  extending  into  the 
orbit  may  become  comjx>und  by  a  t<'ar  in  the  conjunctiva. 

The  complications  which  may  wcur  in  fractures  of  the  skull  are 
far  mttrc  important  than  tiie  bone  injury  itself.  These  are  ("ither 
imme<ltate  or  remote.  The  inmieiliate  complications  are  ctjntusions 
or  lacerations  of  the  memlmmes  or  of  tlie  bniin -substance  ;  bemor- 
rhuge,  either  extmdund,  betvve<'ii  the  durn  and  the  cfirtex,  or  into 
the  brain  itstlf ;  injniy  to  the  crania]  nerves  as  they  emerge  from 
the  base  of  the  skull ;  and  iiifrH^tion,  wliieh  may  restilt  as  a  cir- 
cumscrilxxl  or  diffuse  meningitis  or  enct^phalitis.  The  latter  com- 
plieations  are  generally  fatal,  or  if  recovered  from  frequently 
occasion  adhesions,  cicatrices,  or  cysts,  giving  rise  to  epilepsy, 
persistent  heatlache,  and  various  other  disturbances  of  the  nervous 
system. 
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The  prognosis  depends  entirely  u^m  the  injun'  to  the  brain  and 
its  coverings,  for  a  simple  fracture  of  the  skull  without  iiijur\-  to 
the  brain  would  no  more  endanger  a  person's  life  tlian  a  simple 
fracture  of  the  clavicle  or  radin> ;  and  even  comp^rmnd  fractures 
of  the  convexity,  if  unacconi|)anied  by  cerebral  injurj',  recover 
under  appropriate  treatment  alniost  without  exception.  Whether 
fracture  at  the  baijie,  conirauuicjiting  with  the nasid, aural, or  phar^n- 
geal  cavities,  where  appropriate  antiseptic  treatment    canuot    be 

Fig.  186. 


Pnu;ture  of  the  b«se  of  the  skall.    fBrnns  ) 

carried  out,  would  offer  a  grave  prognosis  if  uoaccorapanied  by 
brain  injury,  cannot  be  determined,  as  such  a  condition  y  practi- 
cally never  found.  In  general,  therefore,  the  prognosis  will 
depend  upon  the  sui"geon*s  estimation  of  the  ceivbnil  injury.  In 
the  tirst  class,  circumscribed  fractures  of  the  vault,  the  prognosis 
IB,  as  a  rule,  favorable  ;  while  in  the  second  class,  fissured  fractures 
with  generalized  brain  injuri',  the  prognosis  is  extremely  grave. 

Symptoms. — A  moderate  decree  <»f  shock  is  generally  present  in 
injurits  resulting  in  fracture  of  the  skull.  This  is  evidenced  by 
pallor,  giddiness,  nausea,  sometimes  vomiting  and  loss  of  con- 
sciousness, and  has  often  entirely  di-s:ippeare<l  before  the  arrival 
of  the  surgeon.     In  the  localized  fractures  of  the  convexity  a 
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depression  with  contusion,  heiiiurrlmge,  or  wouikI  of  the  ecaJp, 
together  with  the  histor)^  of  itijur\%  may  lea<l  at  onoe  to  a  correct 
diagnosis.  In  the  severer  cases  iiiviilving  thv  base  the  symploms 
elepeiul  hirgely  U|xin  tlie  amount  of  cerebral  iiijiir\\  Where  this 
is  comparatively  slight  there  may  be  no  im|)niroient  of  bniiii 
function.  In  other  cases  there  may  Ijc  stufMir  and  cerebral  irrita- 
bilit)";  in  the  severest  cases  the  only  symptctm  is  coma,  with  a 
history  of  head  injuiy.  The  coma  is  apt  tu  Ix"  profound  and 
acc(>m|i4inied  by  some  rise  in  temperatun'.  The  pupils  may  l)e 
irregular,  antl  there  is  i)ftcn  bleetling  frcmi  the  nose,  mouth,  or  ear. 

lu  fractures  involving  the  anterior  fossa  of  the  base  there  are 
geuerally  nasal  hemorrhage  and  suliconjunctival  reehymosis ;  in 
tliose  invt>lving  the  uiidtlle  fossa,  pharyngeal  hemorrhage  and  a 
discharge  of  blocid  and  cerebrospinal  fluid  from  one  or  iHJth  ears. 
In  fractures  of  the  posterior  fossa  there  may  be  rm  characteristic 
symptoms,  or  there  may  be  hemorrhage  into  the  jdiannx  or  a 
slowly  developing  ecehymosis  over  the  mastoid  dne  to  blood  find- 
ing iti*  way  to  the  sulicutaneous  tissues  along  the  emissary  veins 
of  the  m;istoid  process. 

Cranial  nerve  palsies  are  fm|uently  present  and  help  to  con- 
firm tljc  diagnosis;  but  occasiontdly  the  mental  condition  of  the 
patient  is  such  as  to  preclude  the  ^lossibility  of  obtaining  such 
data.  Of  the  crauiai  nerve  pilsies,  that  of  the  seventh  is  the  one 
most  frequently  noted  ;  the  others  commonly  observed  being  the 
thine],  fourth,  sixth,  and  eighth.  Facial  paralysis,  deafness,  and 
paralysis  of  one  or  more  of  the  ocular  muscles  following  head 
injnr\%  witlu>ut  otluT  symptoms,  are  therefore  strongly  suggestive 
of  n  fracture  of  the  base. 

Treatment.— All  compound  fractures  of  the  vault  should  be 
explored;  and  if  tlepression  exists,  the  depressed  bone  should  V>e 
raise*l  or  removed.  The  wound  should  Im.'  rcndereil  surgicsdly 
clean,  and  ilniinage  provided  for  by  means  of  gauze  or  a  small 
strip  of  niljber  tissue,  the  s«ilp  wound  partly  chised,  and  an 
aseptic  dressing  applieil.  If  there  is  a  wound  of  the  dura  or 
of  the  cortex,  the  dura  should  Iw  incised,  any  foreign  matter, 
cktt,  fir  contused  fragments  of  tissue  removetl,  and  the  wounded 
area  thoroughly  ex]>t»sed  and  cleansed  with  Imlmgen  jKToxide  and 
sterile  salt  solution.  If  the  laceration  is  extensive,  the  vvouud 
should  b<^  left  open  and  generously  jMicked  with  sterile  gauze  ;  if 
the  wound  is  comparatively  trivial,  the  dura  shmdd  be  unitetl  in 
part  and  the  subilural  sikicc  drained  with  a  small  strip  of  rubber 
tissue. 

In  simple  fractures  of  the  vault  with  moderate  depression  and 
without  symptoms  of  brain  pressure  or  injur)",  the  treatment 
should  be  rest  in  bed  and  an  ice-cap  to   the  head ;    if  marked 
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Blon,  coraminutioij,  or  mobility  (»f  the  fraormeBte  exists,  or 
if  there  is  evidtoce  of  brain  pressure  tfr  injury,  the  fracture 
should  be  ex]>o.-*e<l  by  an  inoisi«>ii  of  the  sailp,  the  fragments 
remove*!  or  readjuste<i,  ant!  the  wound  closetl  with  a  small  drain. 
In  fraeture:*  inv(>!ving  t!ie  lui.se  with  tr»cneraliz(M!  brain  injury, 
the  treatment  should  consist  of  abs<)!ute  re>t  in  l>eti  in  a  darkened 
rotjim,  an  ice-cap  to  t!ie  head,  light  diet,  free  ctitliaTSiis,  and  nerve 
sedatives.  Special  nurses  or  st>nie  restraining  appanitu>  will  be 
necessary  iu  most  cases  on  account  of  the  violent  ilelirium  which 
often  tollows  such  injuries.  Fretjuent  irrigjitiou  of  the  ear,  nasal 
and  nasopharyngeal  cavities  witli  some  antiseptic  fluii!  is  indicated 
when  there  is^  evidence  of  a  rupture  of  the  mucous  membnme  in 
these  regions.  The  ear  may  also  be  packed  with  sterile  aitton. 
Packing  tlie  nasal  or  nasopliaryngeal  cavities  is  oontraindicated, 
as  it  favors  rather  than  prevents  infection  by  retention  of  the 
always  infected  secretions. 

Fractures  of  the  Nasal  Bones. 

Fractures  of  the  nasal  Ijonc-s  are  usually  due  to  direct  violence. 
The  fragments  are  generally  dis|daeed  laterally  or  are  driven  in- 
ward. The  line  of  fracture  may  extend  to  the  superior  maxilla 
or  laehiymal  bones,  and  involve  t!ie  ti-ar-^iuct. 

The  symptoms  are  dtiormity,  swelling,  and  ecchymosis  of  the 
overlying  soft  piirts,  and  bleetling  from  the  nose.  Mobility  and 
crepitus  may  l>e  obtaine*!  by  palpatit>n  ;  fibstruction  to  nas;il  res- 
])iration  is  occasionally  prt\sent  from  det!e<?tion  of  the  c;»rtilagi- 
nous  septum  or  swelling  of  the  mucous  membrane.  Etiorts  to 
blow  the  nose  may  residt  in  extensive  swelling  of  the  surnmnd- 
ing  parts  and  emphysema. 

Flo.  187. 
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Aduna  foroeps. 

The  treatment  should  consist  in  early  replacement  of  the  frag- 
ments, as  the  tendency  to  nipid  union  is  markc^l.  If  considcralile 
deformity  exists,  an  auiesthetic  sliould  In?  administered  and  tlie 
fragments  moulded  intii  pLice  by  the  fingers  alone  or  by  the 
fingers  aided  by  some  bluot  instrument  introduced  within  the 
Doetril. 


Di.-!i)]acenients  of  the  septum  cau  lie  corrected  by  use  of  the 
Aihinis  forceps  (Fig.  187).  Rcteiitiou  of  the  fmj^meuti?  in  their 
uoniud  jxj.^ition  is  usually  acc<>raplishe<l  by  f^rnall  jKids  of  p^auze 
placed  on  cither  side  of  the  nost*  aud  held  iu  place  hy  strips  of 
adhesive  |>laster.  Gutta-percha  pltites  moulded  to  the  nose  are 
often  of  service  to  [H'otect  against  furtiicr  injury.  Packing  the 
nose  may  he  necessary  to  arrest  hemorrhage,  but  is  rarely  neces- 
ssLvy  to  support  the  Jr.igmcuts. 

Fractures  of  the  Malar  Bone  and  Zygoma. 

Fractures  of  the  malar  bone  and  zj'goma  are  rare»  generally 

due  to  direct  violence,  and  are  often  accom[mnied  hy  fracture  of 
the  su|ierior  maxilla.  They  are  recognized  by  the  deformity, 
locidizetl  tenderness,  mobility',  and  crepitus.  lu  fractnres  nf  the 
z}'gonia  the  boue  is  usually  displaced,  and  there  are  pain  and  dif- 
ficulty in  opening  and  closing  the  mouth,  owing  to  the  traction  of 
the  masseter  muscle  and  the  contact  of  the  depressed  fragment  of 
bone  with  the  coronoid  prcjccss  or  temporal  muscle. 

Replacement  under  tliese  crinditions  may  he  difficult,  and 
accomplished  only  by  an  external  incision  and  drawing  the  frag- 
ment forward  with  a  hook.  Depressed  fractures  of  the  malar 
bf>ne  are  occjisionally  retluccd  hy  incision  and  intrtxlucing  a  metal 
screw*,  hy  which  the  tlepn-ssed  fnigment  cim  he  raiscil,  or  hy  open- 
ing the  antrum  from  within  the  mcmth  and  ]>ressing  the  hone 
into  place.  Under  ordinary  conditions,  however,  these  procedures 
are  unnecessary,  as  a  sufliciently  accunite  replacement  can  be 
effected  hy  manipulation. 

Fractures  of  the  Superior  Maxilla. 

Fractures  of  the  superior  maxilla  are  practiciiiny  always   the 

result  i>f  direct  violfnc(\  The  pnicesscs  are  ujore  often  involve«l 
than  the  hinly  of  the  !x)ne  ;  the  fnicturc  may  involve  die  antrum, 
and  is  generally  associated  with  other  injuries. 

The  symptoms  are  pain  on  motion,  l*]cei!ing  from  the  mouth  or 
nose,  bruising  and  tH'chymosis  of  cheek  and  lip.'*,  abnormal  niol)Il- 
ity,  ami  crepitus.  Etnjthysemu  may  follow  an  attempt  to  blow 
the  nose. 

Tteatment' — ^The  broken  fragments  should  l>e  rcpkced  and  held 
in  position  by  wiring  the  teeth,  by  an  intenlental  splint,  or  by 
tlirect  suture  with  chroniieize<l  entgut  i>r  silver  wire.  If  there  is 
a  teudeocv  to  displacement  of  tlu'  fnigments,  the  jaw  should  Ijc 
kept  eltjsed  by  a  four-tailed  bandage  (Fig.  41)  and  liquid  fo<xl 
only  administered  through  a  tube.     Wlicn  the  mucous  membrane 
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of  the  mouth  is  torn  in  these  and  in  fractures  of  the  lower  jaw, 
infectit)n  is  always  present,  giving  rii?e  to  a  foul,  purulent  discharge 
and  an  extremely  offensive  odor  to  the  btx^th.  To  mioimijie  the 
dif^comfort  arising  from  this,  the  mouth  should  be  frequently 
eleanscHl  with  hydnjgen  peroxide  and  other  astringent  and  anti- 
Beptie  solutions. 

Fracture  of  the  Lower  Jaw. 

Fractures  of  the  lower  jaw  are  com|>aratively  common  in  males 
of  middle  age,  generally  due  to  blows  or  falls ;  the  c^imuionest 
location  of  the  break  is  at  or  near  the  canine  tooth.  Two  or  more 
fractures  may  occur.  Fractures  limited  to  the  alveolar  process  or 
of  the  condyloid  or  coronoid  processejs  are  rare.  These  fractures, 
when  involving  the  horizontal  ramus,  are  probably  always  com- 
pound, communicating  with  the  oral  cavity. 

Symptoms. — In  single  fracture  of  the  horizontal  ramus  the 
deformity  is  slight,  easily  appreciated,  and  readily  reducetl.  In 
fracture  involving  the  ooron«iitj  [trocess  the  upper  fragment  is 
drauTi  upwartl  by  the  temptjrdl  muscle.  In  fractures  of  the  con- 
dyloid process  there  are  fiain  on  moving  the  jaw,  a  lateral  devia- 
tion of  the  chin  toward  the  affected  side,  and  displacement  of  the 
condyle  npwaixl  and  tbrward  by  traction  of  the  external  pter\'goid. 
In  double  fracture,  on  either  side  of  the  symphysis,  the  interven- 
ing fragment  is  dra^vn  backward  by  the  action  of  the  hyoid  mus- 
cles. The  horiztitntal  ramus  is  so  easily  palpate<l  through  the 
mouth  that  diagnosis  in  fractures  of  this  part  of  the  hone  presents 
no  dithculties.  In  fractures  above  the  angle  the  diagnosis  must 
be  ma<le  from  the  characteristic  deformity  and  finding  a  point  of 
localized  tenderness,  abnormal  mobility,  and  crepitus, 

Fio.  188. 


Oannlns's  interdental  splint,  with  opeoiiis  for  introdaeiiiff  Ibod. 

The  treatment  of  a  single  transverse  fracture  through  the  hori- 
zontal ramus  is  crtmparatively  simple.  In  many  cjises  all  that  is 
Decessar>'  is  to  keep  the  part  at  rest  after  reduction  of  the  deform- 
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ity.  This  is  acconiplislied  licst  hy  making  an  intenlemUil  !«plint 
of  gutta-pfrcha  (Fig.  1H8),  and  kf'{"{>ing  tht-  jaws  rloMtl  yp<in  it 
by  means  uf  a  iimr-LiilcMi  bandage.  If  there  i.-s  a  niarkcM]  k*Ddency 
to  displacement  of  the  fragments  owing  to  ohliqnity  of  the 
line  of  fractiir*'  or  the  jjresence  of  two  or  more  fracture.^,  tlie  frag- 
ments am  ftften  be  tinnly  held  In'  wiring  the  twth  together  on 
either  side  of  the  break,  or,  l)etter,  liy  direct  union  of  the  frag- 
ments with  j^ilver  wire  or  chromieizcil  witgiit. 

As  in  fnieturej?  of  the  iipjier  jaw,  es|»eeial  care  should  be  taken 
to  keep  the  mouth  disiiifti-twl.  T*Cot  infrecjuently  a  hjealized  osteo- 
myelitis fbllowss  fmeture  of  the  jaws,  reipiiring  subsecjueiit  ojKTa- 
tion. 

FractTzres  of  the  Spine. 

Fmeture  of  the  spine  is  so  often  atv<impanied  Ity  a  dislocatii*n 
that  the  two  forms  of  injury  liad  liest  be  considered  together.  In- 
juries of  this  kind  genemlly  result  from  a  fall  or  some  severe 
crushing  force  whieh  violently  l«nds  the  vertebral  column.  Parts 
of  one  or  more  of  the  vertebrte  may  be  fraetnretl  by  a  direct  blow, 
as  the  spinous  pnxrss  or  vertebral  arches,  anil  oei-astiinally  duls- 
cular  action  may  play  a  minor  part  in  the  injun*.  Pui'e  di^^loca- 
tioDS  are  rare,  five-sixths  of  the  ca.ses  occurring  in  the  cervical 
region.  Fnietures  are  more  commonly  mot  with  in  the  ci'rvical 
and  dorsal  regions,  the  most  frequent  point  of  injury  U'iug  the 
fifth  and  sixth  cervieai,  the  last  dorsal,  and  first  lumbar.  Tlie  line 
of  fracture,  when  tJie  body  is  involved,  may  be  in  any  direction, 
but  is  generally  transverse  or  oblique  (Fig.  189),  Comminution 
may  occur,  and  occasionally  impactiitn  takes  place,  giving  rise  to 
angular  deformity  witlunit  displacement.  lu  by  far  the  greater 
number  of  tliese  injuries  there  are  both  fracture  and  di>ln«ition,  a 
condition  which  has  Ijcen  termed  frartur€-di>iloctition.  AVhile  fract- 
ure of  a  portion  of  a  vertebra  may  occur  without  jvroducing  any 
injury  of  tiie  cnin:l,  in  the  great  majority  of  eases  these  injuries 
result  in  a  tenqmrary  or  permanent  displacement  whieh  gives  rise 
to  a  more  *ir  less  serious  coixl  lesion  (Fig.  IMO),  It  occasionally 
hapjwns  that  the  immediate  displacement  whicli  has  pr<xluee<l  a 
permanent  transverse  lesion  of  the  cord  has  l>eeu  spontaneously 
redncetl  before  the  pistient  is  seen  Ivy  tlie  surgeon. 

The  coitl-lesion  may  be  stujjily  a  rfmfu,si«m  from  the  driving  in- 
ward of  a  fragment  of  a  fractured  arch,  comjnrsn<km  from  displace<l 
bone,  or  hemorrhage  which  may  Ih'  extradual,  in  the  suUlural 
space,  or  in  the  anterior  horn  of  the  gray  matter  of  the  cord 
(hjcmatomyelia)  ;  or  the  cord  may  b«'  en/^Acr/  and  its  functions 
|>ermanently  impaired  by  the  deformity  which  follows  the  severe 
fonus  of  this  injur}'. 
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The  symptoms  of  fracture  of  the  spine  are  of  two  kiuds  :  tlio.-* 
due  to  tb'  injury  to  the  spinal  eohimn,  and  th»tse  due  to  the  iujun' 
of  the  cord.  Tiie  former  are  delorrnity,  IcM'tdize*!  tenderness,  jiain 
on  movement  of  the  trunk,  and  crepitus  ;  the  latter  are  senst>ry  and 
motor  paralyses,  retenti*»ii  of  urine,  invnluntarj'  mavemeuts  of  the 
boweU,  priapism,  the  formation  of  bcds<3res,  variation  in  the 
reflexes,  and  occasionally  hyperpyrexia. 


Fio.  189. 


Fxo,  190. 


C  - 


Vj^X. 


Tfnnsrcrse  fracture  of  veftobnu 
iSUuuon.) 


DLspUcemetil  of  the  rerUfbn*  cftusing  compression 
of  ihe  spliud  curd. 


In  fractun^  without  (lisloc^tion  there  may  he  no  deformity  pres- 
ent ;  genendly,  however,  there  is  a  [jrominence  of  one  or  more 
of  the  spinous  processes,  which  may  amnunt  to  a  well-reoognized 
angidnr  deformity.  In  fracture  of  the  spinous  pni>cess  there  may 
be  a  depression  over  the  injure*!  pn>cess.  LtioiiliztHi  pjiin  and  ten- 
derness are  practically  always  pres^it^  hut  crepitus  is  frequently 
absent. 

Fracture  or  dislocation  of  the  nflas  and  axis  is  very  rare,  and  is 
almost  always  fatal  either  immediately  or  after  a  few  days.  The 
.symptoms  are  more  or  less  complete  ixiralysis  of  motion  and 
setLsation  below  the  injur\%  ri|tridity  of  the  neck,  hicalized  pain, 
embarrassment  of  the  respiration,  priapism,  and  hyperpyrexia. 
There  may  be  no  rec<i^izable  flcfomiity. 

Fnicture  or  dishniition  of  the  Imrrr  rerriral  and  upj^^r  ilormnl 
presents  noticeable  deformity  ;  the  paniple}2ria  is  irenerally  complete 
to  the  region  of  the  diaphraj^u,  irregular  above  this  |>oint.  Paral- 
ysis of  the  upper  extremity  may  develop  immediately  or  after 
several  hours  or  days.     There  is  absence   oftliMnioio  respiration, 
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and  paralytic  niyoHis  raay  lie  present.  It  is  generally  rapidly  fatal 
if  the  phreiiif>  are  involved  ;  more  slowly  if  l^ilow  that  [wint. 

Fi'ru'fure-diiiloeaiioHJK  of  (Jw  dorsal  and  Inmhar  region  are  less 
rapidly  fiital,  and  when  below  the  eleventh  dorsal  the  paralysis 
may  he  incomplete  owing  to  the  rarity  of  marked  displacement  iu 
this  region,  antl  constHpicntly  let'.s  eomjjlete  injury  to  the  cord,  and 
also  to  the  tact  that  Ijclnw  the  second  lumlxir  vertebm  the  canal 
coutjiins  only  the  eauda  etjuina^  a  liundle  of  nerve-tninks.  Partial 
or  complete  ret^overy  from  the  jxiiulysis  may  take  place  Jifter  these 
fraeturtw. 

Not  infrequently  after  injuries  to  the  spinal  column  there  is 
complete  panipltgia,  witli  paralysis  of  tlic  bladder  and  rectum  and 
the  rapid  (omiation  of  bedsores,  thermo-ana?sthesia,  but  without 
loss  of  tactile  eensation.  In  these  cases  the  lesion  is  not  a  crush- 
ing injury  of  tlie  cord,  but  a  hemorrhage  into  the  anterior  horns 
of  tlie  gray  matter  (ha^matomyelia).  If  no  other  lesion  cxistvS, 
recovery  from  this  condition  may  be  confidently  expected  in  from 
six  to  twelve  weeks. 

Tireatment. — In  the  treatment  of  fracture  or  dislocation  of  the 
Bpine  the  surgeon  should  be  gui<led  by  the  probable  condition  of 
the  cord.  In  all  eases  in  which  there  is  reason  to  believe  that  the 
injury  to  the  cord  is  not  a  crushing  one,  attempts  should  be  made 
to  reduce  the  displacement  if  any  exists,  and  to  bring  about  a 
union  of  the  fracture  by  fixation.  This  is  Mjuietimcs  efftx'te<l  in 
the  cervicat  region  by  extension  aud  counter-ex tensiiin,  aided  by 
manipulation  at  the  seat  of  injur}%  and  should  be  followed,  if  suc- 
cessful, by  the  application  of  a  plaster  collar  and  head  tKindage. 
In  fractures  of  the  dorstd  and  lumbar  regions  reduction  is  often 
aide<l  by  sus|>ension.  In  the  majority  of  instances,  however, 
reduction  of  a  fracture-dislocation  can  f*nly  be  accomplish(.'<I  by 
open  operation.  In  all  casc-S,  whether  reduction  is  accomplished 
or  not,  fixation  by  a  plaster  jacket  gives  comfort  to  the  patient  and 
favors  union. 

TIr"  question  of  operative  intervention  in  injuries  of  tbii«  kind 
is  one  upr»n  which  there  is  considerable  diifercnce  of  opinion. 

In  cnishing  injuries  of  the  cord  R^stonuion  of  function  never 
occurs^  so  that  relief  of  pressure  by  operation  couhl  be  of  no  f)os- 
sible  value.  On  the  other  hand,  hiematomyelia,  in  which  the 
prognosis  is  favorable,  recovers  as  well  withf>ut  as  with  o|M?nition. 
This  leaves  only  the  cases  in  which  the  symptoms  are  due  to 
pressure  from  depressed  l>f»ne  or  hemorrhage,  upon  which  opera- 
tion oifers  any  chance  for  improvement. 

In  these  cashes  laminectomy  may  reveal  the  cause  of  the  pressure, 
which  can  sometimes  be  removetl.  It  should  be  reraembertHl^  how- 
ever, that  hemorrhage  may  exi&t  with  a  crushing  injury  of  the 


InlnidunU  hemurrhiige  due  to  fnujturtHliBi.jcaiiou  wLieh  bad  jponUuv-.i.^...  fv.laced. 

probably  follow  removal  of  the  olot,  whereas  np>n  microscopic 
examination  ihe  cord  was  fouml  to  be  wholly  di^illtcg^•ated  by  a 
crushing  injury. 

Fractures  of  the  Stemmn. 

Fractures  of  the  jatemum  are  comparatively  rare.  They  occur 
mostly  ill  mithlle-ag<.Hl  males,  from  dlre«.'t  violence  or  severe  cnish- 
ing  injurie-s,  and  are  generally  accompanied  by  ir.n'ture*  of  the  ribj?. 
The  line  of  fracture  is  usually  transverse,  and  its  commonest 
seat  is  at  the  junction  of  the  nuinuhriora  with  the  body  of  ihe 
bone,  opposite  the  secon<l  intercostal  sjKice.  As  union  of  these 
two  portions  of  the  bone  is  often  delayiKl  until  old  a^e,  this  in- 
jur)' is  often  a  separation  of  the  two  p<^^)rtions  ratlH-r  than  a  fract- 
ure. Fractures  immediately  above  or  l>elow  this  point  are  more 
common  than  fracture  at  the  lower  part  of  the  l>one.  Separations 
of  the  ensiform  are  occasionally  encountered. 
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lu  fraf'turo  nr  separation  at  tlie  junotioii  of  tlie  manubrium 
uith  the  Ixxiy  of  the  Itone  the  lower  fragment  generally  lies  above 
and  sonietime.s  overrides  tlie  u]ij>or. 

lyoii^itudinal  fractures  have  lic^-n  observed,  Compiund  and 
comniinuttHl  fractures  are  exccediii}jrly  rare  cxeept  in  connectitm 
with  gnushot  wounds.  In  severe  enisliing  trauniatii  hemorrliage 
into  the  mediastinum  and  le&ione  of  the  thoracic  viscera  may  com- 
plieiite  the  injury. 

The  diagnosis  of  this  condition  is  comparatively  easy  io  the 
absence  of  marktHl  swelling  of  the  rtverlyiiig  si>ft  jwirts,  the  signs 
being  irregularity  in  the  outline  of  the  Ikjuc,  lociilizcd  tendernesi*, 
abnormal  'mi>bility,  and  crepitus.  8pmtaneous  reduction  fre- 
(juently  4j<'curs.  In  thej«?  eases  the  only  treatnjent  neeessiiry  is 
the  api>licati">n  of  a  firm  binder,  adhe-ive  strips,  or  a  plaster 
jacket.  When  there  is  little  or  no  tendency  to  displacement  and 
no  pain  simple  rest  in  bed  is  all  tliat  is  reqiiin'd. 

If  marked  deformity  exists  from  overriding  of  the  fragments, 
reduction  may  olfer  iliHieulties.  It  is  generally  accimiplishe<l  by 
ben<ling  the  body  backward  antl  exerting  jircssure  t>ver  the  pro- 
jecting fragment  while  the  patient  takes  a  deep  breath.  If  this 
d(H?s  not  suecw.Hl,  reduction  can  generally  be  etfeeted  by  an  ojM*n 
o(»eration  tmder  aniiesthesia,  and  replacement  of  the  fragments  by 
an  elevator  or  hook,  or  by  screwing  a  gimlet  into  the  depressed 
fragment  and  drawing  it  into  place. 


Fractures  of  the  Ribs  and  Costal  Cartilages. 

Fractures  of  the  ribs  ami  costal  cartilages  are  of  frequent  tx^ur- 
rence.  They  are  caused  hy  direct  violence,  as  a  blow  or  fall  upm 
the  thorax  ;  by  indirect  violence,  as  in  a  crushing  injury  ;  by  mus- 
cular action,  :is  in  coughing  4>r  sneezing.  The  middle  riljs  are  more 
frequently  frLictured  than  those  nearer  the  ujifK-r  and  lower  bound- 
aries of  the  thorax.  The  injury  msiy  hi'  liriiitcil  tn  a  single  rib,  or 
many  may  be  involvtHi  in  the  trauma.  I'lidcr  ordinary  conditions 
the  jMunttif  fracture  is  more  ol'ten  near  the  middle  of  the  bone,  and 
anterior  to  this  point  rather  than  posterior.  Fracture  near  the 
bony  and  cartilagin<ius  jum*ti<in  is  not  uncommon,  and  fnu'ture  of 
the  costal  cartilage  is  frcf|ueiitly  observwl. 

AVheu  a  single  rib  is  fractured,  there  is,  as  a  role,  no  disjdace- 
ment,  as  the  muscular  and  fascial  layers  serve  to  hold  it  in  plae*?. 
Wheiij  however,  several  nbs  are  l>roken,  these  attachments  are 
often  torn,  and  there  may  Ih'  flisplaccment  with  overriding.  When 
the  trauma  is  severe,  the  fragments  may  j  tenet  rate  the  pleura 
or  lung-,  giving  rise  to  pneumothorax,  collapse  of  the  lung, 
liajinoptysis,  and  sulxnitaneous  emphysema.     In  injuries  of  this 
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dianicter  the  pericanliam  and  heart  may  also  be  wounded. 
Iljemctthorax  Iroin  a  wound  of  an   intereostal  artery  may  occur. 

The  diagnosis  <if  fracture  of  a  rib  l«;  generally  to  be  infernxl  if, 
at\er  a  blow  or  fall  upon  the  cht^t,  there  is  a  point  of  hx'ahzed 
tendemes!*,  with  acute  jmiu  on  inspiration,  coughing,  or  sneezing. 
Crepitus  may  often  be  elicited  by  iralpati^m  or  heard  with  the 
stethoscfipe.  When  several  nbs  are  fractured,  abnormal  mobility 
and  crepitUii  are  easily  obtained  by  palpating  the  region  with  the 
flat  hand.  Fnictures  of  the  ribs  are  rarely  comf>ound,  e:xcept 
those  pnxluced  by  guashot  or  other  penetrating  injuries. 

The  prognosis  dej>ends  upon  the  visceral  trauma.  In  a  simple 
fracture  of  one  or  more  ribs  without  involvement  of  the  pleura 
recovery  is  rapiil  and  uneventful.  If  the  lung  or  other  inip»rtant 
structures  are  involved,  the  prognosis  is  necessarily  more  grave, 
depending  upon  the  extent  and  chm:acter  of  the  visoend  involve- 
ment. 

The  treaitnient  consists  in  rest,  limitation  of  the  movements  of 
the  chest- wall,  and  measures  addrejssed  to  the  pleural  and  jx^ricar- 
dial  complications  if  these  are  present.  It  is  rarely  ncx^ssar^*  to 
reduce  a  fracture  of  a  rib,  as  there  is  seldom  marke<i  dL-'placement, 
If,  however,  a  fragment  is  driven  inward  ami  remains  a  source  »)f 
irritation  to  the  pleura  or  lung,  it  shi>uld  be  prrt|>erlyre<Ineed.  When 
this  is  not  easily  aceonip!ishe<l  by  manipulation  and  inspiratory 
efforts  of  the  patient,  replacement  by  a  ho«ik  or  elevator  through 
an  open  wound  may  be  necessary. 

Limitation  of  the  thoracic  movements  will  often  promptly 
relieve  the  |)aiu.  This  is  accompHshtHl  best  by  a  snugly  fitting 
binder  «>r  by  the  application  oi'  adhesive  plaj^ter  straps,  always 
during  expiration. 

Practtires  of  the  Pelvis. 

Fractures  of  the  pelvis  may  «Kxn>r  fr«»ni  erusbing  injuries,  from 
falls  from  a  height  ujxai  the  ilia<'  crest,  trochanter,  sacrum,  [»ubie 
symphysis,  or  feet ;  or  from  blows  received  in  this  r^ion  from 
some  heavy  object.  These  fractures  are  often  accompanie*!  by 
injury  to  the  bhwd vessels  or  some  of  tlie  pelvic  or  atxiominal 
vifioeia. 

These  fractures  may  be  conveniently  divided  into  two  groups  : 
tbo^  which  inv<»lve  the  integrity  of  the  ]jelvic  brim,  and  those 
which  are  limited  to  a  part  remote  fnim  the  true  pelvis.  The  for- 
mer are  far  more  serious  in  their  results  than  the  latter.  In 
fractures  of  the  pelvic  ring  the  wmmonest  seat  is  through  the 
pubic  rami,  both  horizontal  ancl  descending  nimi  l»eing  often  in- 
volved, as  these  are  the  weakest  parts  of  the  bony  pelvis.     Occa- 
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sionally  the  fracture   is  bilateml,  the  sympbysis  being  entirely 

S(?j>aratetl  anil  driven  backward  into  the  jxdvic  eavit}'.  Vertical 
fraotuivs  of  the  iliiiiii  exteiuliiig  into  tJie  true  pelvis  often  acc<jm- 
paiiy  fmctures  of  the  pubic  arch.  The  acetabulum  maybe  tissured 
l*y  a  fall  ujKin  the  fk-t  or  tmchanter,  it,>^  rini  broken,  or  the  head 
nf  the  lemur  may  be  driven  thrruigh  its  walls  iuto  the  j>elvis. 
Horizontal  and  vertical  frarturcs  <>f  the  sacnitn  occur  in  conDcction 
with  otlier  fractures  oi'  the  |H.'lvi>,  aud  a  sejKuratiou  of  the  sacro- 
iliac joint  may  be  producetl  uudrr  similar  conditions.  All  of  those 
fractures  involving  the  j»elvic  brim  are  likely  to  br*  ass(»ciatcd  with 
visceral  injury.  Those  most  frecjuently  found  are  wounds  of  the 
urethra,  loipture  of  the  bladder,  tears  of  the  re<'tum,  injuries  to  the 
iliac  vessels,  and  lacerations  of  the  intra jwl vie  portion  of  the 
ureter. 

Fractures  of  tlie  iliac  crest,  coccyx,  or  other  [larts  not  involv- 
ing the  integrity  of  the  i>eh'ic  brim,  occur,  but  are  not  geuerally 
assfieiated  with  injury  of  the  viscera  or  ves-sels. 

The  diagnosis  is  usually  easy.  There  is  a  history  of  severe 
iujur\',  follnwed  by  pain  in  the  region  of  the  pelvis,  which  is 
incn'as<xl  liy  any  m^tvement  of  the  trunk  or  legs.  Pressure  over 
the  iliac  crests  towaitl  the  median  line  will  always  elicit  pain  unless 
the  fracture  is  limited  to  the  coccyx,  descending  rami,  or  tuberosity 
of  the  ischium.  Careful  palpation  of  the  pubic  arch,  iliac  crests, 
ssicral  region,  and  of  the  interior  of  die  |>elvis  by  the  rectum  or 
vagina,  will  ofteu  serve  to  iorate  the  seat  of  imcture.  In  tis- 
sures  of  the  acetabulum  the  ouly  symptom  may  be  paiu  in  the 
joint  fttllowing  a  fall  ujwn  the  feet  or  trochanter.  This  may  be 
renderc<l  acute  by  a  blow  U})on  the  foot  or  knee.  Fnictures  ui' t!»e 
rim  of  the  iu-etabulum  are  generally  accomjwinied  l>y  disloeatif>u 
of  the  head  of  the  femur  upward,  which  is  easily  nihice*]  by 
traction  but  readily  i"ecurs.  When  the  head  is  driven  into  the 
pelvis,  there  is  flattening  of  tJie  hifj,  and  the  head  of  the  l)one 
may  sometimes  be  felt  by  rectal  examination.  In  severe  cases, 
when  then*  is  a  rompli eating  visi'craf  injury,  the  shock  is  often  so 
great  as  to  mask  other  symptoms.  In  un'thral  injuries  we  may 
have  retenticm  or  extravasation  of  urine.  Iliematuria  is  present 
in  wounds  of  the  bladder  or  ureter.  In  extensive  intra[H-ritoneal 
wouiuls  of  !he  bladder  the  viscus  may  be  empty,  the  catheter  with- 
drawing only  a  small  quantity  <tf  bliHwl.  Intermittent  hu'maturia 
suggests  a  wound  of  the  ureter.  Rci^tal  bleeding  is  present  in 
wounds  of  that  organ  or  the  sigmoid  colon.  Wounds  of  the  iliac 
vessels  aiv  indicated  by  the  gradual  develnpnieut  of  a  semisolid 
retroperitout'id  j»elvic  tumor,  or  by  jiallor,  cohl  i-xtremities,  weak 
pidse,  and  other  evi4lences  of  shock  when  the  liemorrhage  is  within 
the  jieritoneal  cavity. 
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The  treatment  in  iincompli<;%ited  cases  oon.sista  in  the  reduction 
of  any  deformity  and  the  upptic'ation  of  a  dressing  to  seonre  iui- 
niobility  of  the  j*arts.  The  employment  of  a  stout  pelvic  binder, 
or  double  plaster  spica^  is  generally  sutlieii'nt.  8<'miHexion  of 
the  thighs,  the  legs  rea.tin^^<m  one  or  two  pillows  placed  under  the 
knees,  is  a  ct>mfortable  [Xisittun  for  the  jKitieut.  Tying  the  legs 
tf^ther  may  be  necei^iiary  if  the  tragiuents  are  l«3ose  and  easily 
displaced.  If  there  is  evidence  of  vesical  injur)'  or  severe  hemor- 
rhage, la^iarotoniy  should  l)e  j>erformed  to  lucjite  the  seat  of  tne 
hiematoma  and  to  repair  any  iutniperitoneal  injury,  after  which 
the  pLTitoneum  jihould  l>e  clostKJ  and  the  prevesicjil  s|)ace  ojk'dliI, 
clots  removed!,  vessels  secured,  bladder  wound  repaired,  and  the 
displaced  fragments  of  bone,  if  prL»sent,  reduwxl  and  held  by 
sutures.  Generous  drainage  should  be  employed  in  the  suprapubic 
wound,  and  the  bladder  drained  by  a  perineal  tube. 

In  fracture^s  of  the  tuberosities  of  the  ischium,  sacrum,  or 
coccyx,  no  treatment  is  required  other  than  rest,  immobility, 
and  the  use  of  air  cushions  to  prevent  pressure  on  tlie  loose 
fragments.  In  fracture  of  the  rim  of  the  acetabulum,  extension, 
as  in  fnictures  of  the  femur,  may  serve  to  ktn^p  the  head  of  the 
bone  in  the  socket,  altln)ugh  the  prognosis  Ls  not  favorable. 

Fractures  of  the  Scapula. 

Fractures  of  the  s<^})ula  are  c<>mparatively  rare.  The  pirtion 
of  the  Iwine  most  fre<iuently  broken  is  the  acromirui  process ; 
next  in  frequency  ojme  the  body  and  spine  ;  fractures  of  the 
neck,  c<»nicoid  pn>cess,  and  glenoid   fossa  are  rare. 

Acromiou. — This  fracture  is  generally  transverse  and  situated 
just  in  front  of  the  acromioclavicular  articulation.  It  is  due  to  a 
fall  or  blow  on  the  shoulder,  ellxiw,  or  hand,  or  to  direct  xiolence 
on  the  tip  of  the  shoulder.  Traumatic  sejianition  may  take  pUce 
at  the  epiphyM_nd  line  at  any  a«^%  and  it  should  Ix'  rememlMTfd 
that  a  failure  of  union  of  the  epiphysis  may  o<x?ur  which  may  lead 
to  an  error  of  diagnosis  in  a  contusion  of  this  region. 

The  diagnosU  is  iwually  made  by  observing  a  slight  flattening 
of  the  shoulder,  IcK^iiliaxl  tenderness,  and  irregularity  of  outline  on 
passing  the  finger  along  the  e^lg^^s  of  the  bone,  crepitus  and  abnor- 
mal mobility  on  raising  the  arm  antl  sh< udder.  Voluntary  abduc- 
tion of  the  arm  is  painful  and  often  imp*jssible. 

Bony  union  iK-curs  only  when  tlie  fnigment^  are  accurately 
replaced.  This  is  often  dilficult  to  accomplish,  and  in  the  majority 
of  instances  the  union  is  fibrous. 

The  treatment  consists  in  the  applicjition  of  a  dressing  which 
pushes  the  humerus  well  upward  and  outwanl.     The  use  of  Moore's 


Body  and  Spine. — Fnutures  of  the  Ixxiy  of  the  bone  are  gen- 
eraMy  due  to  direct  violence.  The  tine  of  fracture  is  eommoidy 
tranyverj^e  ;  it  may,  however,  Ije  oblique  or  irrejrular,  and  occasion- 
ally assuntes  a  lojigitii<]iiial  direction  extemhiig  throujfh  tlic  spine. 
Fractures  of  the  supnj.'^pinouis  region  are  very  rare.  Isolated 
fracture  of  the  spine  is  nne(*ninion. 

The  diagnosis  is  esttihlishtnl  by  direct  jmliiatioii  and  by  move- 
ments of  the  arm,  revealing  |>oints  of  tenderness,  irregularities  in 
outline,  niol>ility,  and  crejiitus. 

The  treatment  consists  in  reduction  by  niauipuhition  and  moves 
nient*  of  the  arm,  and  retention  by  the  applicati*in  of  adhesive 
plaster  straps  or  a  snugly  fitting  binder  and  sling,  as  seen  in  Fig. 
43. 

Neck  and  Glenoid.  —  Fractures  of  the  neck  and  glemtiil  are 
excewlingly  niro.  In  the  former  the  line  of  fracture  may  include 
the  eonicoid  pr<»cess  or  lie  (■xternal  to  it  ;  in  the  hufer  the  fracture 
may  be  stellate.  Epiphyseal  sepiiration  <if  the  neck,  including  the 
coraeoid,  h  possible  before  the  ffujrteenth  year. 

Diagnosis. — In  fractures  of  the  neck  the  signs  are  those  of  a 
subglenoid  dislocation  :  fattening  of  the  shoulder,  prominence  of 
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the  acromion,  and  the  presence  of  the  head  in  the  axilla.  Reduc- 
tion is  easily  acconipli.'ihc-iLl  bv  niisiiig  the  humerus,  hut  the  deform- 
ity is  at  once  rcprtwiuce^i  when  the  support  is  removed.  Tlie->e 
movements  give  rise  to  crepitus. 

The  treatment  consists  in  reciuction,  which  is  «isy»  aod  retention 
uf  the  fragment?,  which  is  dilBcult  to  acci>mpli8h.  The  upptictition 
of  M»xire*s  figure-of-eight  band;ige  (Figs,  U>2  and  193),  or  the  sling 
and  hinder  dressing,  will  be  found  u.-efuL  The  \sTiter  on  one 
occasion  obtained  a  j^itisfactory  result  hy  the  immediate  aj^plica- 
tion  of  a  plaster-of  Paris  spica  extending  from  the  shotdder  to  the 
liaud,  the  elbow  flexed  across  the  chest,  jmd  the  humerus  bi'ing 
pushed  firmly  upward  and  held  in  this  position  until  the  plaster 
hanlene«l. 

Coracoid. — Fractures  of  the  eonicoid  process  are  generally  dne 
to  direct  violence,  and  are  often  associateil  with  fractiu-e  of  the 
clavicle  or  ribs.  If  the  ligamentous  attachments  are  nipture*l, 
there  may  be  a  separation  by  action  of  tlie  biceps,  coracobrachialis, 
and  [Kftomlis  minor  muscles. 

Symptoms.^ — ^The  signs  are  pain  on  motion  and  localized  tender- 
ness ;  crepitus  may  Ik?  felt  if  the  fragments  are  not  widely  sepa- 
rated. Union  is  generally  fibrous,  but  without  functional  disturb- 
ance. 

The  treatment  should  consist  in  the  application  of  a  Velpcau 
bandage  (Fig.  33). 


Fractures  of  the  Clavicle. 

The  clavicle  is  fracturetl  nioi-e  frequently  than  any  other  bone 
in  the  IxnJy.  By  far  the  larger  number  of  cases  occur  in  child- 
hood, although  it  is  by  no  means  infrequent  in  later  life.  The 
seat  of  fracture  is  commonest  at  the  outer  portion  nf  the  middle 
tliinl,  where  the  line  is  usually  obbque.  Next  in  fretpiency  fract- 
ures occur  in  the  outer  third.  Here  they  are  apt  to  l>e  transverse, 
with  little  or  no  displacement  except  at  the  outer  end,  where 
dLsplaoement  may  Ije  nuirke<l.  Fractures  near  the  sternal  end  are 
rare,  as  is  a  scfmration  of  the  epiphysis.  The  commonest  cause 
of  this  fracture  is  indirect  vioKnee,  as  a  fall  on  the  sh(»ulder, 
elbf>w,  or  outstretched  hand,  the  muscles  being  rigid  (an  applica- 
tion of  force  which  in  later  life  frequently  results  in  a  dishniition 
of  the  shouhler).  Dirtx^t  violence  is  resp«msible  for  a  considerable 
numlier  of  these  fractures,  and  mu>cular  action  lias  iK'cn  recorded 
in  a  few.  Imlirect  violence  pnwluces  the  fracture  by  exaggerat- 
ing the  normal  curves  of  the  bone,  which  results  in  tlie  oblique 
direction  of  the  break.  The  inner  fragment  is  pulled  upward 
by  the  action   of   the  stemomastoid  muscle ;  the  outer  fragment 
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(ii\U  ihiwnwnrd  ami  foi'waiTl  Ky  the  weiglit  of  the  unsup[K»rted 
sljHulilir. 

Complications  in  tiiis  iriictiiro  uiv  rare.  The  fracture  may  l>e 
e<>nijMHiml,  ilcnible  (genenilly  in  the  niitldk*  thirtl)*  or  eniniiiiuuted. 
Oeeasioiuilly  tlie  rm<rtiiem.-^  are  tlriveu  iuwani,  injuring  the  truuk.s 
of  the  hraeliiul  pk^xus  or  .-uliclavian  ve.sHel."^.  In  the  former  am- 
tiitinu  a  more  or  less  complete  and  |N?r}>i^tent  paralysis  of  motion 
or  j^nr^ation  may  iX'!*ult  from  presssure  or  secojidary  neuritis  ;  in 
tiie  hitter,  extensive  hjematomata  or  arteritjvenous  aneurism  may 
occur,  riHpnriiifj;  inime<ltate  or  ix^mote  .surgical  treatment. 

The  diagnosis  of  Tract ii it;  of  the  elaviele  is  usually  easy.  The 
patient  sits  or  stands  with  the  head  inclined  toward  the  injnred 
side,  the  shoulder  lowered,  and  the  elhow  supptrted  hy  the  sonnd 
hand  or  resting;  n|K)ti  the  knee.  All  movements  of  the  shoulder 
are  jminfuL  ihi  (palpation  houy  irregularity,  li>ealizeil  tendenie^ss, 
and  <'repitus  eati  Ix*  rwulily  ajijireeinted.  In  transverse  fractures 
of  the  outer  third  witltont  disptaeement  localizwl  tenderness  and 
jiain  on  motion  of  the  shoulder  may  be  the  only  si^rtis.  In  a 
fracture  of  the  inner  third  the  deformity  may  resemble  a  disloca- 
tion of  the  sternal  extrenjity. 

Tlic  prognosis  in  fracture  of  the  clavicle  is  usually  favorable, 
union  taking  place  in  the  great  majority  of  cases  in  from  three  to 
five  weeks.  There  is,  hr>\vever,  a  certain  anioinit  of  permanent 
deformity  in  tiie  nuiji>rity  of  cas<>s,  due  to  shorletiing  and  over- 
riiliug  of  the  frugujent>.  Delayed  union  or  failure  c»f  union  may 
residt  from  counuinution  and'  sepamtion  of  the  broken  ends  bj 
l)one  fragments,  clots,  or  shretls  of  tissue. 

The  treatment,  to  lie  suct^ssfnl,  must  first  effwt  a  complete 
rethu'tion  f»f  tlie  deformity  and  then  mnintiiiu  the  fragments  in 
this  |wisitinn  until  union  has  (X-i-urrtd.  This  is  hy  no  means  easy. 
Prrthably  the  best  result  could  be  olitaiue<l  by  kwping  the  patient 
in  the  dorsal  ntnunbent  po.-turi'  with  a  snudl  pillow  between  the 
dinuhlers,  but  this  in  the  gn-at  majority  of  in.staucrs  Wiiuld  l.>e 
wholly  itnpi-acticiiblc.  As  the  chief  deibrmity  is  due  to  tlie  action 
rff  the  steruomastoid  mus<de  in  elevating  the  inner  Ihigiuent,  and 
to  the  dropjiing  downward  and  inward  fif  the  shoulder  and  outer 
fragnient,  producing  an  f>vcrridiug,  n^dnetion  is  accompli?«hi^Hl 
lM*st  bv  carrving  the  ellxtw  iKickward  and  upwnnl  ;  this  carries 
the  outer  fnigmeut  outw;ml  and  upward,  and  at  ihi^  same  time 
renders  tense  the  clavicuhir  fibres  of  the  pectoralis  major,  thereby 
oppo.-sing  the  action  of  the  stemomastoid.  This  position  is  <^isily 
maintained  by  the  applic<ition  of  !Mofire*s  fignre-ot'-eight  b:inthige 
frfim  the  elbow  to  the  op|><)>ite  shoulder  (Figs.  192  and  11K3). 
This  dressing,  if  jiroperly  apjilitHl  and  frerpiently  inspected  to  pre- 
vent slipping  frr»m  the  shoulders  and  loosening,  gives  by  far  the 
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best  results  of  any  nppinitus  or  nicthtxl  of  dressing  kno%\Ti  to  the 
isTiter.  Perhaps  the  dressiing  most  Imjuciitly  employetl  and,  on 
thi;  whi>Ie,  the  most  de.siniKle  when  the  jvatient  raniint  be  frequently 
seen  and  examined,  i.s  tlie  Say  re  dressing  shown  in  Fi^j;;^.  MM  ami 
am  wliieli  cunsists  of  two  strips  <if  adhesive  pla-^ter,  one  encircling 
tJie  arm  ab<jut  its  niiddle  and  carried   backwartl   around  the  l)<H.ly, 


Fig.  194. 


Fio.  19ij. 


^K^  I 


Flret  piece.  Second  piece. 

Sayrc'B  adhesive  plaster  dressing  fur  fracture  uf  the  clavicle. 

the  other  passed  around  the  elbow  and  opposite  shoulder.  The 
first  af^ts  o.s  a  fulcrum  ;  the  second,  hy  <lrawin^  the  elhow  forward 
and  upwanl^  farces  the  shoukler  upwaril  and  backward. 

The  Velpeau  biindage  has  also  been  extensively  employed,  but 
as  it  always  tends  to  inerea.se  the  deformity  it  is  not  to  be  recom- 
mended. When  the  conditions  are  such  that  some  niensnrp  of 
deformity  cannot  be  avoided,  the  simple  sling  and  biwly-binder 
will  Ik'  found  useful  (Fig,  4.'l). 

lTni<m  with  deformity  or  delaye<l  union  can  be  sueeessfnlly 
treatxHl  by  an  open  opemtion,  acctinite  reduction,  and  suture  of  the 
fragments  with  chromiei/A'<l  catgut. 

Fractures  of  the  Humerus. 

Fractures  of  the  humerus  are  less  frequent  tlian  fractures  of 
the  clavicle  or  forearm,  and  are  ronveniently  divide<I  into  three 
main  groups  :  fractures  of  the  up[)er  extremity,  shatl,  and  lower 
extremitv. 
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Fractures  of  the  upper  extremity  include  those  of  the  ana- 
tomic "itecky  intnienpsuJjir,  al»ve  the  tulx'ro.sitie^,  which  are  very 
rare  ;  those  of  o?jc  or  bfAh  ttiberosities,  ass+iciatwl  with  a  line  of  fract- 
ure through  ttie  anatomic  neck,  soDiewluit  nmr*'  fnijU^'Ut ;  those  of 
the  f/nakr  or  lesser  fuijerosittf  alone,  very  rare,  and  ijeuerally  a>^srx?i- 
ated  with  dii^locatiou  ;  those  of  the  xurr/iaif  inrk,  which  include  all 
of  thoi^e  lying  above  the  attuchnicnt  of  the  jjectoralis  and  teres 
major  and  below  the  epiphyseal  line,  and  which  cou:?titute  by  far 
tlie  greater  number  of  fractures  of  the  upix*r  extremity  of  the 
b<*ne  ;  and  j<t'p(indiontt  of  ihr  upper  eptphifxh,  ^^'hich  may  04.'ciir 
bi.'fore  the  twentieth  year.  Fraetnrei^  of  the  anatonu'c  neck,  witli  or 
without  involvement  of  the  tul)erosities,  are  generally  due  to  falJ;* 
ur  blows  on  the  shoulder;  those  of  the  surgical  neck  may  be 
produced  by  direct  violence,  by  falls  upon  the  elbow,  or  by  cross- 
strain,  the  arm  !)eing  fixed  by  muscular  action,  the  injur\'  gener- 
ally taking  place  on  the  outer  side  of  the  bone,  or  by  forcible 
rotation  of  the  bone. 

Diagnosis. — This  in  fractures  of  the  anatomic  neck  may  be 
im]>ossible,  as  no  (htormily  exists,  and  the  only  sign  may  l>e  pain 
in  the  joint  increased  by  motion  (Stimson).  Fracture  of  the 
anatomic  neck,  h<>wevor,  may  be  assumed  when  there  are  pain  and 
crepitus  high  U}v  in  the  j<iint  without  deformity,  when  the  tuber- 
osities rotate  with  the  shaft,  and  when  fracture  of  the  glenoid, 
conicoid,  or  acromion   can  lie  cxchnled. 

If  tenderness  over  the  tuberosities  exists,  crepitus,  and  an  evi- 
dent thickening  of  the  bone  in  this  region,  fracture  of  the  anatomic 
neck  involving  one  or  Iwth  tuberosities  may  l»e  assumed  ;  if  no 
crepitus  can  be  obtained  and  there  is  a  slight  shortening,  the  fract- 
ure is  probably  imi>acte<L 

In  fracture  of  the  greater  tuberosity  alone  there  are  localized 
tenderness  and  crepitus,  with  pain  on  outward  rotation.  It  is 
generally  associate<l  with  dishx^ation  of  the  head. 

In  fracture  thrc^ugh  the  surgical  ni-i-k  the  deformity  is  usually 
characteristic ;  there  is  angular  deformity  of  the  arm  just  below 
the  point  of  the  shoulder,  cause*!  by  the  drawing  inward  of  the 
lower  fnigment  by  the  jvcetoralis  major,  and  the  slight  flexion  and 
rotation  outward  of  tlie  upper  fnigment  by  the  nniscles  attached 
to  the  tuberosities.  The  lower  pvrtiou  of  the  arm  is  usually 
abducted  and  supportetl  by  the  opposite  haud  of  the  patient. 
The  shoulder  is  lowered,  but  not  flattened  as  in  dishxnition,  and 
the  acromion  is  not  j)roniinent.  Localized  |^»ain  and  cn'j>itus  are 
easily  obtained  by  pal]iation  at  the  p<iiut  of  injury  while  gently 
rotating  the  !>onc  from  below,  and  this  rotarv  UKttiou  is  not  shared 
by  the  tuberosities.  Shorteniug  is  usually  noticeable  from  dmw- 
ing  up\vartl  of  the  lower  fnigment,  the  point  of  which  can  often 
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Ix?  felt  under  the  skin  in  the  axilla  or,  raivly,  under  tiie  coracuid. 
Di-s!(X5itinn  can  be  jmsitively  excluded  by  feeling  ihe  head  <»f  the 
b«uie  in  place,  by  a  fulness  instead  of  a  Hattenin^j  just  below  the 
acroniiou,  and  bv  placing  the  hand  tin  the  <>|»[K>>ite  slmuhk^r  and 
noting  that  the  elbow  can  easily  be  made  to  touch  the  wall  of  the 
thorax. 

Complicatioiis. — Injury  to  the  lai^  vesseb  and  nerve-trunks  of 
the  axilla  by  the  sharp  lower  fnigment  of  Imhic  has  lH*en  rei»orte«l^ 
giving  rise  to  more  or  less  extensive  circulatory,  motor,  and  sen- 
sorj*  disturbances  of  the  arm,  the  latter  due  to  direi't  injun^  of  the 
nerves,  to  a  subseijuent  neuritis,  or  involvement  of  the  nerve  in 
the  callus.  The  assix'iation  of  tVacture  in  this  region  with  dislo- 
cation or  with  injun*  to  other  neighboring  Ixmes  may  render  the 
diagnosis  obscure  and  present  many  ditficultie?>  in  treatment. 

Prognosis. — In  the  absence  of  compliciitious  fracture  at  the 
up{x.'r  extremity  of  the  humenis  is  an  injury  iu  which  a  gcxxl 
functional  result  may  be  exjui'totl,  Ixtny  union  tiikiug  place  in  the 
majority  of  instances  in  which  s:ittsfact««r\'  reilu<-tiou  luis  been 
effected,  Exuljerant  callus  and  b«)ny  outgrowths  may  occur  occa- 
sionally, es})ecially  in  fractures  involving  the  tubei'osities,  and  may 
give  rise  to  ])ernianent  limit^ition  of  motion. 

Treatment.- — In  all  doubtful  ciuses  general  aniesthesLi  should  be 
induced  and  a  caretul  examination  made.  In  fracture  of  the  ana- 
tomic neck  without  displacement  all  that  is  necessary  is  to  imnn*- 
bilize  the  arm  and  protect  the  part^  from  further  injun'.  This  is 
accomplished  best  by  the  use  of  the  sling  and  bcxly-binder,  as 
shown  in  Fig  43. 

Fractures  thrt»ugh  the  tuberosities,  if  impacted!,  shfiuld  l>e  left 
undisturtxHl  if  motion  of  the  joint  is  not  hinderetl,  and  may 
be  treated  by  the  same  simple  methrMl,  or  by  the  internal  an- 
gulAi*  splint  with  or  witliout  a  shoulder-cap.  Fnictures  through 
the  surgicid  neck,  high  up,  may  present  little  or  no  di>place- 
ment,  and  be  tr«ited  similarly,  Imt  in  the  grejit  majority  of 
instances  fractures  of  the  surgical  neck  ivquire  for  their  treatment 
some  apiKiratus  which  c<^»mbines  extension  with  a  firm  grasp  nf  the 
fragments,  together  with  fixation  of  the  shoulder-  and  cIIm^w- 
joints.  In  the  writers  experiemx*  these  conditions  are  fultilhxl 
best  bv  the  use  of  a  pla^ster-of- Paris  spica  extending  frt>m  the 
shoulder  to  the  wrist,  the  elb«»w  U'ing  flexed  at  a  right  angle 
(Fig.  196).  The  method  of  appli«itiou  is  as  follows :  Two 
strijw  of  adhesive  plaster  are  plact^l  lougitudmally  on  either  siile 
of  the  lower  half  of  the  upjH*r  ami,  the  ends  hanging  free  Iwlow 
the  elbow.  The  upper  part  of  the  thorax,  shoulder,  and  arm  are 
next  enveloped  in  two  or  more  layers  of  slir^t  wadding ;  firm 
extension  is  then  made  by  an  assistant  on  the  traction  straps  to 
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overcome  shortening,  and  the  plariter  rollers  are  applied  in  the 
usual  manner.  Extensiiuu  ij^  maintaine<l  until  the  plaster  is  hard- 
ened. Thi'j  dre."<:*tnir  is  tippliwilrli-  to  all  fractures  of  the  humerus 
iu  which  a  tcudeuo)'  to  recuiTence  ut*  ihi-  deiormity  i*  pre.seut. 
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Plaster  spica,  arm  and  shoulder. 


In  epiphyseal  sepanition  of  the  ujijK'r  extremity  of  the  hiunern** 
the  dei'ormity  is  ehnraeteristic,  owin^i  tri  the  projeetinn  of  the  an- 
terior sliarj*  marj^in  of  the  lower  fragnirnt  an  ineh  Ik  low  the 
acromion,  the  jxisterior  martrin  of  the  sihaft  bcin^  lodged  in  the 
Cducavity  of  the  upjHT  fmtjment  (Fip*.  197  and  19H).  Ke<iue- 
tion  of  the  deOx'niity  is  :iee<»iiiplislied  K^t  by  raisin*:  tlie  arm 
anteriorly  aliove  the  head  (Mo<>re),  after  which  the  fragments  are 
kept  in  |>hue  by  the  sling  and  bo<Iy -binder  or  by  an  angular 
splint  and  shoulder-eap. 

Fractures  of  the  shaft  of  the  humerus  are  quite  common, 
and  are  due  to  dirtvt  ami  indirin^t  violence  and  to  musfuhir  action, 
the  t!Mt<'r  ciius<"  bi'iug  iimre  fretpiently  ubserve<l  in  this  fnictun* 
thiui  in  fracture  of  other  long  Ivones. 

Tlie  line  of  fracture  may  assume  almost  any  direction,  hot  is 
more  commonly  transverse.     Displacement   is  often  considerable, 
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and  extensive  iojurv  to  the  soft  parts  i*  frequent,  Mith  occa.sional 
legion  of  the  nniscuir)spiral  nerve  and  larger  bknKlves,-els. 
Delayed  uniou  and  failure  of  the  bouc  to  unite  are  more  fre- 
quently observed  in  fractures  near  the  middle  of  the  humerus 
thjiii  in  any  other  btme  of  the  ImhIv,  due  to  separation  of  the 
fra^i^menL'?  hy  .<trip8  of  miu^cle  or  fascia,  or  ti«  iiii|>iMi*eet  intimthil- 
ization  of  the  ijarts.     This  fact  and   the   po^^{?ibility  of  paralysis 
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upper  epiphysis  of  tbe  humenu 
at  tea  yean;  Mpanited  by  macc- 
rmtloo.    Outer  Ktdc.    (Mfx>re.) 


Separation  of  the  upper  eplpbysia  of  the  hume- 
rti*:  cll*placoiueat  fom-ard  of  tht.- lowor  frairmenl. 
(Moore.  I 


from  musculospiral  ner\'e  injury  sliould  always  be  remembered  in 
makinjj  a  prognosis. 

The  diagnosis  i*;  easily  made,  as  deformity,  abnormal  mobility, 
and  orepitUf?  are  readily  afipreeiated. 

Treatment. — If  much  i^welling  exists,  or  if  the  «4^»ft  parts  are 
extensively  brui^e^l,  rc^t  on  a  pillow  or  the  use  of  the  sling  and 
bcKiy-hinder  sliould  be  employed  for  a  few  days,  together  with  an 
aluminium  acetate  wet  dressing ;  later,  reduction  should  be  eU'ect*^ 
ajid  the  fragments  held  in  place  by  a  plastr-r-of-ParLi  spica  from 
the  shouMer  to  the  wrist,  the  elbow  being  flexed  across  the  IkhIv 
(Fig.  1 1)6).  The  use  of  an  external  plaster-of- Paris  splint  mouldeil 
over  the  shoulder  and  extending  to  the  hand  is  lighter  and  often 
quite  as  ser\'iceahle.  Internal  angular  sjdints  alone  are  to  Ije 
condemned,  as  they  always  allow  a  certiiin  amount  of  motion 
between  the  fragment*. 

The  treatment  of  comjK>und  fractures  in  this  region  ditfers  in  no 
respect  from  tbo8e  of  other  long  lx»nes. 
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Fractures  of  the   lower   extremity  of  the   humerus   are 

divided  into  tive  clashes:  trtmsvcr^e  traciiiri's  jilMtve  ilu-  (X>ndvk«i ; 
T-frac'tiircs  into  the  joint ;  Imeturcs  of  tlie  external  c<>udyle  ;  fract- 
ures of  the  internal  condyle;  and  e|ii])hyH'al  Heparations.  In  all 
of  these  varieties  of  fracture  ibe  wiu;<e  is  direet  or  indirect  violence, 
genenilly  falls  or  blows  upon  tlio  hand  or  ellxnv.  They  are  more 
frrt^nent  in  eliilthvn  than  in  adults. 

Diagnoaig, — In  iraieture  alxtve  the  condyles  the  direction  is  gen- 
enilly  tninsverrM?  from  side  to  side,  but  oblique  from  above  and 
behind  downward!  and  forward  (Fig.  VJ^),  The  lower  fra^ient 
is  drawn  backward  and  upward  by  the  action  of  the  triceps,  aind 
the  upper  frajrment  projects  downwartl,  making  a  prominence  in 
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BapiMondylold  nocture.   (Stlmsoa.) 


TfMcture of  humerus.    (Helferieh.) 


front,  just  above  the  joint-line.     This  backward  dir^placcment  of 

the  low^er  fragment  civatcs  a  deformity  somewhat  resendjling  tliat 
produced  by  a  ijackw^ard  dislocation  at  the  cIImiw.  The  |Miints  iu 
differential  diagnosis  are :  The  normal  relations  of  the  epioondylcis 
and  olecranon »  ca.se  of  reduction,  tendency  to  a  retirni  of  the  dc- 
fonnity,  the  |>roj*'ction  in  front  of  the  joint  alxive  the  joint-line 
being  i-ougli  and  itTesfular,  and  the  presence  of  crepitus.  An  an- 
terior or  latend  displacement  of  the  lower  fragment  may  occur, 
giving  rise  to  atypical  deformities. 

In  the  T-fnicture,  in  addition  to  the  transverse  line  of  fracture 
above  the  condyle^*,  there  is  a  line  of  separation  extending  from 
this  to  the  articular  surface  (Fig.  200).     As  thi*  fracture  involvea 
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tlie  joint,  there  is,  iii  addition  to  the  signs  of  the  siipracondyloid 
fniftore,  an  increase  in  di:stance  between  the  two  epicnindyles, 
separate  mobility  of  each  condyle,  and  an  effusion  into  the  syno- 
vial cavity. 

lo  tnictures  of  the  externai  conflyle  the  line  of  fracture  may  be 
wholly  external  to  the  juiut  (fracture  of  the  epicondyle^j  «>r  it  may 
pass  obliquely  into  the  joint  from  a  jxiint  just  above  the  epicon- 
dyle:  The  same  is  true  of  fractures  of  th«  internal  c*>tidyle.  In 
the  former  the  diagnostic  points  are  pain  on  motion,  tenderness 
over  the  outer  side  of  the  joint,  separate  niyl>ilitT.'  of  the  external 
condyle,  crepitus,  and  a  tendency  to  abduction  of  the  forearm.  In 
the  latter  the  same  signs  are  present  on  the  inner  lispect  of  the 
elb*:>w  and  a  tendency  toward  adduction  of  the  forearm. 

If  the  displacement  is  slight,  the  relation  of  the  epieondyles 
and  olecranon  may  not  be  altered  j  generally,  however,  the  fract- 
ured epieondyle  is  somewhat  higher  than  its  fellow,  and  in  the  case 
of  the  internal  condyle  there  is  often  a  displufx^ment  backward  due 
to  the  upward  traction  of  the  ulna  by  the  triceps. 

Fig.  201. 


FIrrt  to  wcoad  year.  Eighth  to  twellUi  year.  Twelfth  lo  fifteenUi  year. 

OHifleatioD  of  th«  lower  epiphysis  of  the  btttnerus.    iStlnuon.i 

Epiphi/iimI  aeparalions  are  rare,  occur  at  an  early  age,  and  gen* 
erally  consist  in  a  separation  of  tho  articular  surface  bellow  the 
epieondyles.  (Fractures  of  the  articular  surface  have  also  been 
reported  in  later  life.)  As  these  fractures  lie  within  the  capsule 
of  the  joint  the  tendency  to  marked  deformity  is  slight  The 
signs  are  slight  l>ackwanl  displacement,  which  is  ea-jily  corrected, 
and  is  as  easily  repnxluced  :  muffled  crepitus,  and  tinding  the 
epieondyles  attached  to  the  shaft  of  tlie  bone. 

A  study  of  the  development  of  the  lower  extremity  of  the  bone, 
as  described  by  Henle  and  shown  by  Stimson  in  Fig.  201,  will 
show  that  in  verv"  early  life  a  separation  may  occur  which  will 
include  the  epieondyles  in  the  lower  fragment.  At  a  later  period 
the  line  of  separation  must  l>e  Ijelow  the  internal  epieondyle,  but 
may  be  above  the  external  epieondyle.     It  is  not  imprtibable  that 
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in  many  of  the  injuries  descrU>e(l  as  fractures  of  the  external 
ODtidyk'  mx'urriiig  hcfun-  the  seven tet'iitli  year  the  legion  is  a  sep- 
anition  through  the  t'tirtiluge  couneeting  the  shaft  with  the  <>.s<ificd 
epicoiuiyb  luul  eiijntelhini. 

Complications, — Fniettire:?  at  the  lower  end  of  the  Inimeru.*  are 
rart'ly  f<<uii>ound-  They  are  tx'ea-'ii<niaily  etnuniinnti'^l,  and  not  in- 
frequently are  aeconipanial  by  injury  to  the  ulnar  or  n]nseulo.*piral 

nerve,  the  former  more  eommonly  in 
fraeture  of  the  internal  eond}*le,  the 
hitter  in  tliOfH.'  of  the  external  ctjudyle. 
Txeatme&t, — In  all  of  these  fract- 
ures the  diagiiosis  should  Im?  veritietl 
by  an  examination  under  genera!  an- 
tESthesia  or  with  the  ;r-rays,  Rixhie- 
tiou  is  generally  easy,  hut  difheuh 
to  maintain.  In  transverse  fraetures, 
sn]jnie<jndyhjid  and  epiphyseal,  reduc- 
titm  is  accomplislied  by  tnietion  in  a 
flexeti  position  ;  this  position  shuuld 
be  maintained  by  the  apphxsition  of 
an  interaal  angular  splint.  In  T-fraot- 
ures  and  fraetures  of  the  internal  or 
external  condyle  Cotton  advises  dress- 
ing the  arm  in  an  aeutely  Hexed 
position.  This  position,  with  pressure 
on  the  epic<tndyles,  serves  to  rethice 
the  fraeture,  and  should  l>e  maintained 
by  a  strip  of  zine  oxide  pla-^ter  passed 
an>nnd  the  wrist  and  upper  part  of 
the  arm  (Fig.  202).  Tlie  flexed  ami 
is  then  plaee<l  snugly  against  the 
chest-wall  on  a  gauze  patl,  antl  held 
in  ydaee  by  a  hroa<l  Iwindage  of  folded 
muslin  applied  as  shown  in  Figs.  20o  and  204.  The  use  of  a 
plaster-of-Paris  bandage  extending  from  the  shoulder  to  the  wrist 
lias  many  advantages,  esj>eeia!ly  in  young  ehihlren.  In  any  ease 
it  is  desirable  after  the  application  nf  the  dn-ssing  t^i  examine  the 
[>arts  with  the  x-rays.  If  the  fracture  cannot  be  projierly  rcdueetl 
by  manipulation,  it  is  advisiible  Uy  make  an  incision  luid  remove 
the  obstacle  to  complete  R^luctiou  (generally  a  strip  of  muscle  or 
l^iscia).  The  fragments  «in  then  he  accurately  redneed  and  held 
in  place  by  a  chromicized  ratgnt  suture. 

When  reiluction  is  jH'rfe<*t,  union  is  mpid,  and  if  the  joint  is  not 
involved,  a  gtuxl  functional  result  may  he  cxpectwl.  In  ail  fr.ict- 
ures  e:xtending  into  the  jctint  passive  motion  should  he  practised 


Arm  dressed  in  the  acutely  flexed 
position. 
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eiirly  and  persistently.  It  may  be  commenced  at  the  end  of  two 
week.s,  i>tiould  \x  employed  eveiy  other  day  at  Hrst,  and  later  every 
day  if  tliere  is  nineh  limitation  of  motion.  The  eond>iiiation  of 
passive  motion  and  ma^^sage  will  Ix'  fcmnd  u.><elul  in  most  ceases. 
Limitation  of  motion  at  the  eJl>o\v  after  fnu'tiire  is  generally  due 
to  me<^hanic;d  oIjstnicti«m  from  niJsjilaeed  fragments,  to  a  de|K>sit 
of  callus  in  the  olecranon  or  coronoid  fossa,  or  to  inflammatory 
adhesions  in  the  jttint.  Considering-  the  fret|yency  of  these  com- 
plications,  the  pit>gnosis  in  every  case  slumld  be  guarded. 

Fractures  of  the  Forearm. 

Fractures  of  the  forearm  are  comnninly  divided  into  those  oc- 
curring  near  the  elb<j\v,  those  occurring  in  the  shaft  of  one  or 
Iwth  bones,  and  those  occurring  near  the  wrist-joint. 

Fractures  in  the  neighborhtHxl  of  the  elb<JW-joint  are  those  of 
the  olecranon,  coronoid  process,  and  of  the  head  and  neck  of  the 
radius. 

Fractures  of  the  olecranon  are  of  comparatively  frequent 
occurrence.  They  result  commonly  from  falls  or  blows  on  the 
ellM>\v,  from  muscular  strain,  or  from  Iwth  causes  condjined.  If 
the  fracture  owurs  near  the  shaft  of  the  bone,  there  may  Ik?  only  a 
sJiglit  separatiiin,  the  fragment  being  held  in  place  by  the  muscular 
and  aprmeurotie  attachments,  tlenerally,  however,  the  detached 
fragment  is  drawn  upwaRl  by  the  tricejis,  and  a  distinct  sulcus  is 
present  which  cjin  easily  be  appreciatetl  l>y  tlie  examining  finger. 

The  diagnosis  is  established  by  the  presence  of  local  tzeil  pain 
and  teuilerncss,  abnormal  mobility  of  the  separati*d  fragment, 
swelling  of  the  joint,  and  inability  to  extend  the  forearm  tidly. 
Crepitus  is  generally  absent,  owing  tit  sejiaration  of  the  fragment*. 

The  treatment  tvinsists  in  fixation  of  the  arm  in  a  partially  ex- 
tendetl  |M)sition.  As  complete  extension  is  more  or  less  uncom- 
fortable to  most  patients,  a  slight  flexion  to  15  or  20  degrees  may 
be  allowetl.  All  attempts  by  bandages  or  adhesive  straps  to  over- 
come the  powerful  action  of  the  triceps  muscle  in  drawing  the 
hxise  fragment  upward  are  useless,  and  only  serve  to  constrict  the 
soft  parts  anil  tiivor  <i'dcma.  If  any  appreeiable  degR-e  of  separa- 
tion is  present,  the  union  is  always  tibruus,  and  the  se|5aration  of 
the  fragments  may  be  increasal  by  the  later  use  of  the  arm.  lu 
spite  of  this  seimration  the  functional  result  is  usually  siUisfac- 
tory. 

In  the  event  of  a  wide  primary  sejiaration  of  die  fragments,  with 
considerable  hemorrhage  into  tlic  joint,  and  esj>ecially  if  there  is 
evidence  of  other  obscure  injur}'  of  the  joint,  oj>cn  incision, 
thorough  insjiection,  and  suture  of  the  fragments,  are  to  be  recom- 
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mended  if  the  conditions  are  such  as  to  insure  the  possibility'  of 
fH-'HiH't  surgiciil  twhuif. 

Fractures  of  the  coronoid  process  arcntn*  and  almost  alwajs 
ai>s<)ciatwl  with  a  Larkwanl  di^ltK-atitai  of  lw»tli  iMtue?^. 

The  symptoms  characteristic  at'  thi>  citnditiijo  are :  A  backward 
di.'slix'ation  at  the  elKiw,  which  is  reduced  with  more  than  onli- 
iiarv  ease,  but  iii  which  a  tendency  to  redislocation  is  marketl, 
and  the  presence  of  a  smidl  fragment  uf  bttne  in  fnnit  of  the  joint, 
drawn  u|>wanl  by  the  action  of  the  bmchiali-  anticus  muscle. 
Crepitus  is  rarely  obtained  except  in  the  jK)sition  of  extreme 
flexir»n. 

The  treatment  of  this  fracture  consists  in  reduction  of  the  dis- 
hxsition  and  imniobili/.ing  the  arm  in  a  flexed  jMitiitiou,  the  degree 
of  fiexion  necessary  l»eiug  determine*]  by  the  j>oint  at  which  crep- 
itus can  be  obtained,  generally  somewhat  more  than  at  a  right 
angle. 

Fractures  of  the  apper  extremity  of  the  radius  may  l)e 
limited  to  the  head,  steUatc  fissures,  or  ccmiplete  seimratiou  of  a 
fragment  j  or  they  may  involve  the  neck  of  the  lj4>ne,  in  which 
case  they  are  generally  transverse.  Tl»ey  may  occur  alone  as  a 
result  of  direct  violence,  but  are  more  ajmmouly  associated  with  a 
dislocation  or  other  severe  injury-. 

The  diagnosis  is  often  uncertain  luiless  cf»nfirme<l  l>v  a  radio- 
graph or  incisitin.  The  symptoms  suggesting  the  legion  are  ]>ain» 
localized  tenderness,  and  crepitus  on  motiou  without  market]  de- 
formity. Marked  limitation  of  flexion,  pronation,  and  supination 
may  l)e  occasioned  by  the  presence  of  a  loose  fragment  of  tlie  bone 
in  the  joint-cavity. 

In  these  cases  the  treatment  should  be  open  incision,  thorough 
inspection,  and  removal  of  any  fragment  of  bone.  Excision  of  the 
held  of  the  bone  may  be  required  if  there  is  much  comminution. 

If  no  deformity  exists  and  little  or  no  limitation  of  the  normal 
moveraent>*,  fixation  of  the  elKiw  at  a  right  angle  is  all  that  is  re- 
quired in  the  way  « if  treatment. 

As  in  all  fractures  involving  the  elbow-joint,  early  massage  and 
passive  motion  an*  essential. 

Fractures  of  the  shaft  of  one  or  both  bones  of  the  forearm 
are  of  fn^pient  occurrence,  and  are  usuaily  prfMiufje*!  by  direct  or 
indirecrt  violence.  Fractures  of  the  ulna  ah»ue  are  slightly  more 
Irequent  than  those  of  the  radius  alone,  and  are  almrjst  always 
prtiiiuced  by  direct  violence,  as  a  blow  upon  the  outer  aspect  of 
the  arm  when  tliat  memlxT  is  raised  to  gnanl  the  fact*  in  iKixing. 
Fractures  of  the  shaft  of  the  radius  are  often  the  result  of  direct 
violence,  bnt  are  more  generally  pr»»du<xtl  by  indin»ct  violence,  as 
a  fall  on  the  hand.     Must^ular  action  alone  is  rarely  ri'Sponsible 


558 


FRACTURES. 


lor  these  fractures.  Wheti  ilw  ulua  alone  is  l)ruken  the  displace- 
raenl  is  ufteii  >light,  mikss  the  injury  tss  L-onipIicatcil  hy  a  ili^liH-a- 
tion  of  the  hea<l  oi'  the  radiius,  in  whieh  event  the  displacement 
niay  be  amsiderable,  and  its  direction  is  more  infliiencetl  by  the 
fracturing  tijree  than  by  the  iietiun  of  ntnsclc^s.  lu  fmctnres  of 
the  radius  above  the  insertion  of  th(^  pronator  riuiii  teres  niusele  the 
iipjier  feijgnieiit  is  drawn  upwaitl  anci  (Hitward  l>y  the  biccp}^ ;  in 
fraeture;s  below  that  i>oiiit  the  tendeney  of  the  fragment;*  i.s  toward 
tbe  ulna,  the  «p|)er  one  U^ng  oft«n  drawn  upward  by  biceps  inHu- 
eucc.  In  fmetiires  of  both  bones  almost  nny  variety  of  displace- 
ment may  be  present,  the  fracturing  force  Wing,  as  a  nile,  a  more 
jMitent  agent  in  its  pnnluetion  than  actittn  of  the  muscles. 

DiagnosiB. — Fractures  <if  the  ion'arm  occurring  iu  the  shafts  of 
the  bones  are  more  readily  recognized  than  those  at  either  ex- 
tremity. If  both  Iwncs  are  fra eturtnl,  there  is,  as  a  rule,  cf)n!j:i<l- 
erable  angular  deibnikity  of  the  forearm,  either  present  or  easily 
j)r(«luced ;  hn-siliztHl  tenderness,  talse  motion,  and  crepitus  are 
easily  clieittHl,  and  shortening  is  generally  present.  In  fractures 
of  the  radius  alone  some  deif>miity  is  often  present,  due  to  the 
njmanl  traction  of  the  biceps  on  t!ie  njijK'r  fragnn-nt.  On  proua- 
ti*>n  and  supination  the  rotation  is  not  communicated  to  the  head 
of  the  bone,  and  there  is  alwayss  to  bv  found  a  local  point  of  ten- 
derness, generally  m  ith  crepitus.  In  fractures  of  the  shaft  of  the 
idna  loca!izc<l  t^'uderness  may  he  the  only  sym|vt()m.  The  use  of 
the  x~n\\>  is  nf  great  value  iu  these  eases,  not  only  f«ir  diagnosis, 
but  also  hi  treatment,  for  aeeur.ite  rtHluction  in  these  caijes  is  essen- 
tial to  insure  a  satisfactorj*  fimctional  result. 

Oomplications.~Iti  perlinps  no  fractures  in  the  Inidy  are  circula- 
tory disturbances  as  iVetjncnt  as  iu  fractures  of  the  fbretirni.  They 
aR'  gcnendly  due  tcj  faulty  a]»plieatit)n  of  the  sjilints  and  dresA- 
iugs,  and  result  in  l<»cal  slouglis,  ischicmfc  wasting  of  the  nuiscles, 
and  occasionally  g-angrene  of  the  extremity.  Delayed  union  and 
fiillure  of  union  are  to  be  fwiitnl  if  the  rtHluctitvn  has  l)cen  im|>er- 
teet,  anil  a  tempomry  or  permanent  impairment  of  the  function  of 
pronation  and  supination  freipjcntly  follows,  not  only*  from  faulty 
reduction,  but  also  from  exuberant  callus  when  the  musi4es,  jx*rios- 
tcum,  and  interosseous  mend>nmc  liave  been  extensively  laccratetL 

Treatment. — When  possible,  fractures  of  the  foniirni  should  lie 
examiuHl,  redueed,  and  the  ilressings  apjvlied  under  the  guiilauce 
of  the  .r-rays,  S4>  grwit  is  the  impctrtanee  of  accurate  coaptation  of 
the  fragmeut^;.  Of  couT"se,  in  the  majority  of  instances  this  is  not 
prsicticable,  and  reliance  nnist  be  placed  u|>on  the  correetton  (tf  the 
apparent  def<>rniity  and  the  restoration  of  fnnction.  When  rethie- 
tion  has  been  efleetcHl,  which  often  n-cpiires  considersdtle  fiu'ce,  the 
should  be  flexed  at  the  eUnnv  and  the  hand  placed  in  a  i>osi- 
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tion  midway  between  pronation  and  su[>inati4>n,  with  tlie  rhunvb 
pointing  iipwainj.  Retention  in  tliis  jxj^ition  t?h<>uld  at  tii*j^t  be 
acc<Kuplishe<l  by  two  well-jjadtlotl  wt»otk'n  splints  Kni^ely  stnipiRtl 
in  place,  extending  from  the  elbow  to  the  fingers,  and  siirToundtil 
by  a  muslin  bandage.  The  anu  sh4>uld  Im?  plaee<l  at  rest  on  a 
pillow  or  continetl  to  the  side  by  a  sling  ami  thumx-binder.  Oire 
should  be  tivken  that  the  splints  are  wide  enough  to  extend  a  trWe 
beyond  the  tlesihy  part  of  the  arm,  to  avoid  latend  corapressiiin  by 
the  bandage.  The  use  of  a  pad  or  graduates!  compress  l>etween 
the  bones  to  prevent  lateral  appniximation,  is  of  no  value,  and 
serves  only  to  compress  the  soft  tisj^uei*  and  fa\  or  arre;?t  of  circu- 
lation. The  parts  should  Ix;  frequently  ins(>ected  to  avoid  the 
possibility  of  strangulation.  x\jfter  the  swelling  has  subs-idefl  the 
use  of  a  plaster-of- Paris  dressing  from  the  shoulder  to  the  palm  is 
to  be  advised.  Ins|»ection  of  the  parts  by  the  Huorosco|X!  after  the 
app]ii**atiou  of  the  liuid  dressing  is  to  be  rec«>mraended  whent^ver 
|X)ssible. 

In  fnu'tnre^s  of  the  radius  above  the  insertion  of  the  pronator 
radii  tc^^.^s,  if  there  is  a  marke«l  tendetiey  to  supination  of  the 
upjier  fragment  which  is  not  eorrei-tetl  by  flexing  the  ellx)W,  it  is 
desirable  to  tlrcss  the  arm  in  a  |>ositiuu  of  greater  supination  than 
normal.  Extreme  supination  is  to  be  avoided,  as  it  causes  much 
disct>mfort  to  the  jmtient.  In  the  event  of  failure  to  nnhiee  the 
deformity  or  to  bring  about  accurate  cikiiptatirni  i»f  the  fnigments, 
open  ojM>ration,  acenrate  replacement,  an<I  suturr,  are  to  be  advise<l. 

Fractures  in  the  Vicinity  of  the  Wrist-joint. — Tliese  are 
fnietures  at  the  lower  end  of  the  radius  (CoUes*  fracture),  fnictnres 
of  both  b«jncs  just  alx>ve  the  wrist,  and  fractures  of  the  stj'loid 
pnx^^s  of  the  radius  or  ulna. 

Cfjflt'jf^  frachirej  named  ailer  the  Dublin  surgeon  who  tirst 
actnirately  described  the  injurk%  consists  in  a  tracture  tlvix>ygb  the 
radius  jiu^t  al>ove  its  inferior  articular  surfact*.  The  line  of  fract- 
ure usually  fx*curs  at  the  point  where  the  shaft  of  the  iMjne  l>egins 
til  widen  into  its  iuf^rtor  extremity,  as  this  is  the  wejikest  part  of 
the  l»one,  owing  to  the  fact  tliat  the  hani  compact  onter  covering 
is  largely  replaced  by  soft,  friable  c:ineellous  tissue  before  the  bone 
expands  into  the  bulky  inferior  extremity. 

In  the  majority  of  instanr^es  this  fr.icture  is  eausefl  by  a  fall  on 
the  outstretchtHi  hand,  pr<Hlucing  forcible  overextension  at  the 
wrist  This  results,  first,  in  a  fracture  at  the  weakest  point,  the 
general  direction  of  which  is  usually  transverse,  the  loose  fnv^- 
ment  being  driven  upward  with  the  car]>ns,  making  with  the 
up|>er  fragment  an  angle  the  a|>ex  of  which  is  tlireetid  toward  the 
flexor  surface  of  the  ami.  Impaction  of  the  upper  fragment  into 
the  comparatively   soft;  tissues  <»f  the  lower  is  common.     After 
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fracture  of  the  radius  the  remaining  force  of  the  idjutv  is 
received  by  t!ie  cardial  attaehnitnti'  of  tla-  ulna,  wbicli  U!^llnlly 
give  way,  pniducing  a  displaoement  downward  and  outward  of 
the  lower  extremity  of  that  \y*iiw,  with  rupture  of  the  iutemal 
ligament,  and  occasionally  of  thi.^  triangular  fibrrx^artilage  and 
jityloid.  Tbi.s  iojmry  Is  pnietically  always  present,  i.«;  often  over- 
loi>ke<i,  and  if  uncorrected  give^  rise  to  permanent  deformity  and 
weakening  of  the  wrist. 

(J<4^isi(inally  fracture  at  the  low^r  end  of  the  radius  is  pro- 
du«'<.Ki  by  a  fall  or  blow  on  the  back  of  the  hand,  causing  exag- 
geratctl  tlexion.  Thi.^  fracture,  which  lias  been  carefolly  ^tudied 
by  J.  B.  Roberta,  of  Philadelphia,  pretients  a  deformity  which 
may  be  dcKriU'*!  as  the  opixjsite  of  that  found  in  typical  C'olles' 
fracture,  the  lower  fragment  being  driven  downward  and  upward, 
caui*ingwith  the  upper  an  angle  the  apex  of  which  points?  upward. 

Fig.  205. 


I>cfonnltj  in  Colles*  ftmcturc.    (Sdmion.) 

Since  the  general  adttption  ljy  surgcnins  of  .r-ray  examinations  in 
fracture?*,  those  occurring  at  the  h:)wer  extremity  of  the  radius  have 
been  found  to  present  great  variation  in  the  line  or  lines  of  fracture 
and  ill  the  jMisttitm  of  the  fragments.  The  studies  of  Cmlnian,  of 
Boston,  am!  of  Bock,  of  New  York,  have  demctnstrate<l  that  the 
ty|jical  Colles*  fracture,  as  descril>ed  above,  c»ccurs  in  only  about 
one-half  of  the  cjkseM,  the  other  recMignizcd  forms  being  an  oblique 
fracture  through  the  base  of  the  styloid  pr<^>ce?s,  an  oljlique  fract- 
ure of  the  inner  angle  of  the  rjidins,  epiphyseal  Ke]>anitious,  tnius- 
verse  and  sti'llate  fmctures  without  displacement,  and  c«inimiimted 
fmctures.     Fnicture  r>f  the  ulnar  styloid  is  fre<pii'ntly  present. 

Fracture  of  htth  bones  above  the  wrist  is  very  uncommon. 

Diagnosis. — In  a  typieid  Colics'  fmcture  the  deformity  is  strik- 
ingly eharacteristic  (Fig.  2H.'i),  There  is  mdial  sliortening,  giving 
the  hand  an  inclinatiim  t»Kvani  that  side ;  the  lower  fragment  and 
carpus  project  upward,  while  the  upper  fmgnient  is  pushed  down- 
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ward,  giving  an  apfH-araiiee  which  hits  been  da^Tiljcd  as  "  the 
silver-turk  dc'f<»rioiiy  ";  the  lower  cxtnnnity  of  the  ulua  Is  dis- 
plaeetl  cmtwanl  anil  dowuwarti,  whieli  widens  the  wrisl  at  that 
|Mjint.  Od  |>al[iation,  the  tip  of  the  radial  styluid  will  be  found 
on  a  level  with  tluit  of  the  ulna  or  a  little  ab«tve  it  (nonnally  it 
lies  one-tT>urth  of  an  inch  below)  ;  the  angular  defonuity  is  eaisily 
appreciated ;  there  is  teiulemess  over  the  line  of  fractui-e  and  in 
the  regioQ  of  the  ulnar  styloid.  If  the  fracture  is  not  iuiiKietitl, 
abnormal  mobility  and  erepitus  are  ea.<ily  obtained.  The  ability 
to  extend  the  liand  i;?  retaineii,  while  flexion  is  limiteti.  The  arm  is 
usually  pn»nate<l  ;  supination  causes  pain.  In  Roberts'  fracture  by 
hypi'rilexion,  the  a\)ex  of  the  angnlar  deformity  jMiints  upwanl,  and 
extension  of  the  flngi:'rs  and  liand  is  limited  and  painfuL  lu  trans- 
verse fractures  without  dispbcement  of  the  fragments  no  deformity 
may  be  present.  Fractures  of  both  bones  or  of  either  styloid  are 
easily  recojpiizt.s.1  by  hxsalizetl  ^Kiin,  abnormal  mobility,  and  crepitus. 

Gomplicatioiifl. — Compound  fractures  iu  this  ri^ioti  are  exceed- 
ingly rare;  wlien  present,  they  are  generally  accwinwnied  l»y  ex- 
tensive laceration  of  the  soft  parte  with  opening  into  the  joint 
or  svnovial  tendon-sheaths,  resulting,  if  infcctc«i,  in  jx^rmanent 
stiffness  and  loss  of  function.  Extensive  tHtmminution  or  destruc- 
tion of  the  cancellous  Ijone-tissue  by  irajxiction  of  the  fragments 
may  prevent  complete  re«luction  and  rei>ult  in  j»ernianeut  deform- 
ity. Ischaemic  wasting  of  the  muscle  from  pressure  of  splints 
or  baudage^s  is  common  after  this  fnicture  and  delays  restoration 
of  function.  Chronic  rheumatic  arthritis  frequently  follows  thia 
injury  in  those  predisjwsiti  to  this  affection. 

Progrnosis. — While  |>erfeet  restoration  of  function  is  to  be  ex- 
jieotc^i  when  reiiuctiitn  has  l^een  complete,  it  should  l>e  remembered 
thiit  this  is  ofieu  delayetl,  and  stiffness  of  the  carpal  and  phalan- 
geal joints  often  jx'rsists  for  a  long  p^rirtd,  and  recpiircs  jx'i'sistent 
efforts  on  the  |Kirt  of  the  patient  for  its  removal.  A  certain  meas- 
ure of  deformity  also  results  in  the  majority  of  instances,  due  to 
incomplete  reduction  of  the  angular  <lefttrmity,  to  los8  of  suK«;tance 
from  impa4'tion»  or  to  failure  completely  to  restore  the  displae*?d 
ulna.  Fortunately,  how^ever,  the  iiei-sLstcmee  of  deformity  d«ies 
not  necessiirily  entail  a  loss  of  function,  for  a  satisfact«»ry  restora- 
tion of  function  generally  follows,  though  })erhaps  tardily,  even  in 
coses  of  permanent  and  marked  deformity.  In  uncomplicated 
cases  bony  union  may  Im*  exix-cted  in  ft»ur  M-eeks,  In  age<l  and 
rheumatic  snbjwts  comj)lete  functional  recovery  Ls  delayeil,  and 
often  never  realized. 

Treatment.^- As  this  is  one  of  the  most  frequent  of  fractures, 
and  as  the  results  of  treatment  are,  in  perhaps  the  majority  nf 
intstances,  imperfect,  it  is  not  suqirising  that  such  a  large  uuuiber 
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of  >plints  and  devices  for  treating  this  injury  should  have  been 
invented  and  advcu-ated.  The  secret  of  guofM3S8  lies  in  early  and 
complete  refliic-tion  of  the  defrtrmity  when  this  is  |X)ssihle,  and  n«>l 
in  the  kind  of  ivtention  ui>|w»rdtiis  iiseil.  When  j>erfectly  redueeil, 
there  is  little  tendeney  t*-*  a  ix-prtKlurticni  of  the  deformity,  ami 
any  sinijile  dre.s.«<ing  which  pn»teetc?  atr<»iiif^t  ^uU^equent  injun*  and 
kee|w  the  parts  at  res*t  will  meet  the  indieations. 

The  use  of  s|K.'rially  eotistruetetl  splints  to  hold  the  hand  in 
feonie  abnormal  mid  stmiiied  position,  as  the  old-fa>hioued  pL^tol 
splintj  is  to  Ite  coudeninwl ;  they  are  of  no  value  in  preventing  a 
re«'nrrence  of  tlie  displacement,  and  often  prcKluee  j)ermanent  weak- 
ening of  the  wrist  by  stretching  otherwise  uninjnred  lig-ameuts  and 
ti'inlcins. 

liwluetion  is  accomplished  best  by  grasping  the  injured  hand  as 
in  the  act  of  shaking  liautls.  The  hand  is  then  drawn  >trongly 
toward  the  railial  side  to  discugiige  the  idnar  styloid^  which  L^  ot\en 
caught  in  the  tttm  hitcriil  liganietit.  Tin*  hand  is  then  slowly 
brought  back  tf^  a  line  witli  the  arm,  strong  extension  iK-iug  made 
by  the  snrgiHtn,  while  eounterextensiou  is  maintained  by  an  assist- 
ant holding  the  arm  near  the  elbow.  During  this  niana:'uvre  the 
hurgeon  |il;u'es  the  thnnd>  over  the  carpal  end  uf  tlie  lower  fnig- 
ment  and  two  fingers  under  the  lower  end  of  the  upfwr  fmgment, 
and  by  pressure  upward  and  dtfwuwnrd  on  tht-si'  two  points,  and 
an  Ufv-and-down  mtttion  of  the  luiud,  breaks  np  the  impaction,  if 
present,  and  jiushes  the  lower  i'nignient  into  place.  If  the  de- 
pressed ulnar  end  has  not  l»eeu  reduced  l\v  this  manonivre,  an 
ei!brt  is  ni;tde  to  push  it  up  into  place.  If  there  is  a  tendency 
for  the  ulnar  displacement  to  be  reprtnlurt'd,  wtiieh  is  not  uncNtm- 
mon,  this  is  pivvented  by  placing  a  small  pad  or  niller  bandage 
under  the  he:id  of  the  bone,  and  holding  it  in  ])lace  by  au  encir- 
cling stnip  of  a4lhesive  plaster.  To  jire^eut  passive  congestion  of 
the  hand,  this  stiiip  of  plaster  is  immediately  cut  through  on  its 
nidiat  side,  whieh  prevents  constriction  in  the  event  of  subscnpient 
swelling.  A  straight  palmar  splint  is  then  applied,  extending 
from  tlie  elljow  to  the  metacarpophalangt^sd  joint,  witli  a  ball  of 
cotton  in  the  hollow  of  the  palm.  A  pad  of  nuisliu  is  placed 
under  the  jKiint  of  augtdar  delormity,  and  another  over  the  Ciirpus  ; 
tfiese  and  tlte  splint  arc  s«HMin'd  in  place  by  adhesive  straps  (Figs. 
2n()  and  207)  and  a  ligfit  bandage  ap]ilie<l.  The  arm  is  carried  in 
a  sling.  In  all  s'lve  the  simplest  eases  rwlnction  should  be  effected 
under  general  ana?sthesia,  aided  wlien  p<»ssible  by  fluoroscopic  ex- 
aminations. 

The  use  of  a  plaster-of-Paris  ]ialmar  splint  accurately  mouldetl 
t*>  the  arm  and  hand  will  d(>  away  with  the  ne«t'ssity  t)f  jxads  and 
is  a  satisfactory  dressing.    When  there  are  much  comminution  and 


FRACTURES  OF  THE  CARPAL  BOSES. 


563 


considerable  mobility  of  the  fragment.s  in  n^^tlcss  ehiklren,  and  in 
alc<4iolic  adults  with  the  |M»<>ibilily  of  delirium  tremens  develop- 
ing, the  use  of  a  well-padtied  plaster  cast  of  the  arm  and  hand  la 


Fig.  206. 


Autlior's  drcasinc  for  Colles'  fracture.    (Ulnar  view.) 

to  be  advised.  If  the  soft  parts  are  severely  contusefl,  and  if 
much  oxlema  follows  the  injiiiy,  the  arm  should  be  treated  for 
several  days  by  rest  on  a  pillow  and  wet  dressings  without  the  use 

Fig.  207. 


Author  a  dreniag  for  OoUei'  fracture.    (Radial  view.) 

of  a  retention  apparatus.  In  compound  fractures  in  this  r^on 
every  effort  shfuild  Iw  made,  l»y  free  incisions,  removal  of  frag- 
ments, suture  of  the  bone,  and  rigid  antiseptic  measures,  to  save 
the  arm. 

Fractures  of   tbe  Carpal  Bones. 

These  fractures  are  undoubte<lly  rare,  and  Ix'fore  the  di«*covery 
of  the  x-rays  were  seldom  rc«Mi<r"ize*l  nnle^-s  the  fracture  was  com- 
{Kiimd  or  tlie  displacement  raarkeil.  As  they  are  commonly  caused 
by  crushing  injuries,  they  are  often  compound  and  ass<ioiated  with 
fractures  of  other  neighlx»ring  bones.  The  association  of  carpal 
fracture  with  dislocation  of  the  wTi?*t  has  Imnh  fre<iuently  men- 
tioned. Of  these  Iwnes,  the  ^tcaphoid  and  fteiivUnnar  seem  to  be 
the  ones  most  frequently  fractured. 

The  diagnosis  of  <?aq*{d  fracture  is  made  when,  following  an 
injury  to  the  wri-^t,  there  are  pain,  tenderness,  and  crepitus,  limited 
to  the  region  of  the  <^q>al  Ixmes,  and  when  fracture  of  the  neigh- 
boring bnones  can   be  excluded.     As  these  conditions  are  ran  !v 
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ibiind,  aceuratc  iliagnosis  in  their  abrieiice  cau  only  be  established 
by  tlie  Uise  of  the  j'-rays. 

Treatment .~Ii'  tliero  i;^  no  disphiconicut,  the  troatment  should 
consist  in  the  appliwition  of  a  palmar  splint  and  the  u:?e  of  a  .«ling. 
In  coniiMtund  fraotuivs^  or  in  irrfducible  simple  fmetures  with 
considerable  limitation  of  motion,  res^ection  of  the  fraetured  bone 
will  probably  give  the  best  resulL 


Fractures  of  the  Metacarpal  Bones. 

These  iraetures  are  not  inti'eqiieut.  They  are  generalK'  caused 
by  direct  viuleiiw,  as  a  IjIow  or  fjiJI  on  tlie  btick  of  t!ie  hand,  or, 
more  tHtmmonly,  frtmi  striking  some  hard  ImxIv  with  the  closed  fist. 
Two  or  more  of  the  raetacarpid  boucj?  are  often  fraeturetl  by  the 
same  injury. 

The  dia^QsiB  is  generally  easily  established  by  nMv^iizing  the 
presence  of  tendemesH,  crepitus,  and  false  motion  by  palpation. 
If  there  is  considerable  swelling  over  the  bjiek  of  the  hand,  and 
if  the  fraetnre  is  near  a  joint,  the  sign^  may  be  obscuretl  or  want- 
ing, Lf»cali?;e<l  tendeniess  on  direct  piTssure,  and  pain  on  striking 
the  injuritl  extreniily  of  ihe  l>one  while  the  fist  is  closed,  together 
with  loculi/e(l  pain  on  flexitm  and  ejttension  of  the  eorresjK*oding 
finger,  render  the  diagnosis  probal>le. 

The  treatment  of  thes4^  fractures  should  consist  in  fixation  of 
the  wrist  and  Imnd,  the  fingers  l>eing  left  free  to  move  to  prevent 
stiffness.  This  is  conveniently  attained  by  the  use  of  a  jwilmar 
splint  extending  frt>m  the  elbow  to  the  metacarj>ophalangeul  joint, 
the  palm  resting  on  a  ball  of  yam  or  cotton  pad. 


Fractures  of  the  Phalanges. 


1 


As  fractures  of  the  phalanges  are  frec[uently  due  to  direct  vio- 
lence, they  are  often  cfjnifxnnid.  In  simple  fracture  without  dis- 
placement the  diagnosis  is  not  always  clear,  as  it  is  i^ften  ditticult 
to  recognize  or  pnxluee  in4lepcndcnt  miftiou  in  shrrrt  iMtnes  Ixiunfleil 
above  and  Ix-low  by  very  movable  Joints.  Cn-pitus,  however,  can 
genendly  be  ohtaintd  by  firmly  grasping  and  fixing  the  neighbor-  ^ 
ing  joint  or  joints,  and  making  strong  lateral  movements. 

Treatment. — In  sim]>le  fractures  \dthont  displacement  or  in 
which  re<luction  has  been  effecttMl,  splints  are  rarely  rallwl  for,  the 
only  treatment  neces.sjirA'  Wing  the  applimtion  of  a  bulky  dressing 
to  avoid  motion  of  the  part.  The  employment  in  such  cai^es  of  a 
bandage  made  of  exceedingly  thin  gntta-|K'reha  tiasne  has  been 
f<*und  tlie  most  satisfactory  dressing.  The  small  roller  is  first 
immersed  in  hot  water,  then  applied  to  the  fingers  as  an  ordinary 
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Ijuiidage,  and  when  the  part  is  covered  by  Uvo  or  three  thicknesses 
of  the  tissue  the  liand  is  imniersetl  in  ccdd  water,  whieli  hardens 
the  giitta-jx?reha,  making  a  light  and  sufficiently  firm  ea^t.  Id 
erimjMtnnd  tnutnrcs  which  have  become  iiil'ectcd  amputation  i& 
generally  necessary. 


Fractures  of  the  Femur. 

As  in  fractures  of  other  long  bones,  fractures  of  the  femur  are 
divided  into  three  cla?\ses  :  fractures  of  the  upper  extremity,  fract- 
ures of  the  shaft,  and  fractures  of  the  lower  extremity. 

Fractures  of  the  upper  extremity  of  the  femur  include 
fractures  of  the  head,  extremely  rare  and  gencRdly  a>j?ociated  with 
dislocation  ;  fractures  of  the  ncck^  very  common,  especially  in  the 
aged ;  fractures  of  the  neck  and  ffreat  trochanter ;  fractures  of  the 
grextter  or  kssn'  trochanter. 

As  fnictures  of  the  head  alone  or  those  of  the  greater  or  lesser 
trochanter  are  s«i  rare  as  to  constitute  veritaltle  surgical  curiosities, 
we  shall  consider  in  this  section  only  fractures  of  the  neck  with  or 
without  involvement  of  the  greater  trtxihanter. 

It  is  the  opinion  of  most  modern  authorities  that  the  old  class!- 
fiaition  into  intracaj^itulur  Jrai'tKrett  and  ^j-b'a capsular  fractures  of 
the  neck  of  the  femur  should  be  abandoned  for  the  follr>wnng 
re:isons :  First,  because  a  study  of  the  attachment  of  the  capsular 
ligament  and  the  synovial  sheath  confciined  within  it  will  show 
that  while  the  anterior  and  inferior  portions  of  the  neck  lie  within 
the  ciijisule,  the  p»sterior  and  su|x*rior  jwrtions  lie  partly  within 
ami  partly  without  the  capsule ;  that  the  synovial  membrane  does 
not  extend  to  the  Hoe  of  attachment  of  the  ca|?sule  to  the  bone, 
but  is  reflected  from  the  capsule  to  the  bone  at  a  vari^ing  distance 
from  the  capsular  attachment.  Many  fractures,  therefore,  lie 
partly  within  and  partly  without  the  capsule,  and  it  is  possible  for 
a  fracture  to  be  at  the  same  time  intra<:^psuLir  and  extra-articular. 
Se»7ond,  l)ecause  it  has  been  abunchmtly  proved  that  many  intra- 
capsular fractures  unite  readily  under  lavorable  conditions.  Third, 
because  it  is  irajitossihle  clinirally  to  diflerentiate  the  two  varieties. 
Fourth,  because  it  lias  been  sho\ni  that  union  in  this  fracture 
depends  upcm  the  blo»Kl-sup|>Iy  of  the  upper  fragment,  which  is 
receivecl  chiefly  from  periosteal  vessels  situated  on  the  upper  por- 
tion of  the  neck,  and  that  this  j»art  of  the  periosteum  often  remains 
untom  in  Ixitii  intracapsular  and  extracapsular  fractures  without 
great  displacement.  The  classitication  of  these  fractures  into 
Jnifinrfit  throuffh  the  neck  Siiid  frariureji  at  the  fxiM'  of  tfie  neck,  sug- 
gr«tod  by  iStimson,  is  far  more  rational,  and  should  be  generally 
adtiptcd.     la  Jracturea  through  tJie  neck  the  line  of  fracture  is  lim- 
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ited  to  the  neck  between  its  attachment  to  the  head  and  sbafL 
Epiphyseal  separations  at  the  junction  of  the  head  and  neck  may 
oc«ur  before  the  seventeenth  year.  In  fracture  at  the  bane  of  the 
tuck  the  fracture  follows  tlie  spiral  and  intertrochaLnteric  lines, 
^^ften  with  fissures  running  into  the  greater  or  lesi?er  trochanter. 
Rarely  the  line  of  fracture  may  extend  from  the  junction  of  the 
lower  \mvt  of  the  neck  to  the  t^haft  and  run  obliquely  upward  aod 
outward,  leaving  the  great  trochanter  attached  to  the  neck. 

In  all  of  tfici?e  fractures  more  or  less  ini(«iictii»n  may  occur, 
de|>ending  u|M)n  the  character  and  direction  of  the  fracturing  force. 

While  these  fraeturvs  may  occur  at  any  age,  fully  two-thirds 
occur  after  the  sixtietli  year,  the  pre<lisiM:)sing  cause  being  the  bone 
atrophy  of  old  age.  The  injury  which  result>  in  these  fractures 
in  the  ageti  is  often  snrjirisingly  slight :  a  fall  u|ion  the  hip  or  feet, 
or  an  effort  to  prevent  such  a  fall ;  slight  rotaiy  motion  of  the 
body,  the  loot  being  accidentally  arrested  ;  or  simply  stepping 
unexpectedly  to  a  lower  level,  may  prttduce  this  fracture.  In 
youngtn'  subject>*  considerably  more  violence  is  necessary.  Whit- 
man hasi  recently  calletl  attention  to  the  fact  that  fracture  of  the 
neck  of  tlie  femur  is  of  fairly  frequent  occurrence  in  infancy  and 
childhiMxL  The  lesion  is  often  overlookcil  for  the  reason  that 
such  injuries  may  produce  only  slight  and  temporaiy  disability, 
the  child  walking  about  without  much  pain  within  a  wt^'k  or  two 
following  the  trauma*  Such  fractures,  which  are  prtiliably  incom- 
plete, and  may  occai^ionally  be  epiphyseal  separations,  are,  howevCT, 
followed  bv  a  progressively  increasing  amount  of  shortening  and 
adduction,  proclucing  eventually  typical  examples  of  coxa  vara. 

Diagnosis. — There  is  a  history  of  a  fall  or  other  injur}-,  with 
pain  in  aud  about  the  hip  and  inabiHty  to  use  the  limb.  Oo  in- 
spection, the  patient  lying  on  the  back,  there  will  be  seen  apparent 
shortening  of  the  limb,  eversion  of  the  foot,  slight  flexion  of  the 
knee,  and  a  fvdness  about  tlie  hip.  The  dqp^ec  of  eversion  is  best 
estimate^I,  according  to  Bigelow,  by  the  comparative  ability  to 
invert  the  two  feet.  Exceptit>nally  inversion  may  be  present  at 
first,  due  to  the  direction  of  the  fracturing  force.  Palpation  will 
reveal  the  presence  of  tenderness  abf>ut  the  hip.  relaxation  of  the 
supratrochanteric  portion  of  the  fas^'ia  lata,  abnoruuil  resistance  at 
a  point  just  external  to  the  femoral  vessels,  one  inch  below  Pou- 
part's  ligament  (Hennec[uiu's  sign),  due  to  the  pntminent  angle 
formed  by  the  tw<i  i'ragments,  whidi  usually  projects  anteriorly. 

Mensuration  will  revt^d  an  actual  sliortening  of  from  one-half 
to  three  inches.  This  is  ascertaine<l  by  measuring  fnmi  the 
anterior  supt^rior  spinous  process  of  the  ilium  to  the  tip  of  the 
inner  malleohis,  the  legs  being  extended,  parallel  to  an^l  ef[uidis- 
tant  from  tlie  median  line  of  the  bfnly ;  or  by  measuring  the  jx-r- 
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petidicular  distancse  from  the  tip  of  the  ja^eat  trochanter  to  a  line 
encircling  the  bocly  on  a  level  with  the  two  anterior  superior  t^pi- 
nous  procei^ises  (Bryant's  line)  ;  or  estimating  the  height  of  the  tip 
of  the  trochanter  above  a  line  drawn  fn>m  the  anterior  superior 
Kpine  of  the  ilium  to  the  tuberosity  uf  the  ischium  (Nelaton*s  line, 
which  normally  [Kisses  over  the  summit  i>f  the  trtxhauter).  The 
amount  of  >horteniug  can  be  roughly  estiniateil  l>y  uieai<uring  with 
the  thumb  and  finger  of  each  hand  the  distance  from  the  anterior 
;-u|)erior  *pines  to  the  trochanters  of  «ich  side. 

Gentle  dowuward  traction,  or  rotation  of  the  limb,  causes  pain 
and  may  elicit  crepitus.  Palpation  of  the  trochanteric  rt^ion 
during  internal  rotation  of  the  limb  may  occasionally  reveal  the 
fact  tliat  the  tn»chanter  does  not  rise,  but  rotates  on  the  axis  of 
the  shaft.  Rotation  of  the  tnichanter  thn>ygh  the  normal  arc 
di>es  not,  however,  exclude  fracture.  Faihin-  of  the  trochanter  to 
rotate  with  the  shal\  indicates  an  oblique  fracture  through  the 
trochanter. 

In  many  cases  following  injiiiy  in  an  elderly  |iers*in  the  only 
symptoms  are  jjain  and  inability  to  ase  the  limb  ;  and  the  only- 
signs  slight  eversion  (which  may  lie  due  to  simple  cootusion)  and 
slight  slutrtening,  the  shortening  being  within  the  limits  of  normal 
variation.  lo  tliese  iloubtful  cases  it  is  far  better  to  a.ssume  that 
a  fracture  is  present  than  to  resort  to  extensive  movements  of  the 
joint  to  elicit  crepitu>  and  render  the  diagnosis  jK)siiive,  for  such 
movements  not  iofre<jiiently  tear  the  periosteal  bridge  containing 
the  vessels  which  nourish  the  upper  fragment,  and  upon  which 
repair  of  the  injury  will  depend. 

Pro^osis.^ — A  |>erfect  result  after  fracture  of  the  neck  of  the 
femur — that  is,  without  sliortening,  eversion,  or  impairment  of 
function — is  practically  never  to  be  expected.  As  we  have  no 
data  upon  which  to  bjise  an  accurate  opinion  as  to  the  resulting 
condition  of  nutrition  of  the  y[>j>er  fhigment,  the  possibility  of 
non-union  sh«>uld  al\mysl>e  pHnHetoK  If  there  are  great  shorten- 
ing, free  motion,  and  abundant  crepitus,  the  absence  of  a  |)eri(istciil 
bridge  and  Gonse(}uent  non-union  are  probable.  If,  on  the  other 
band,  the  shortening  is  slight,  and  there  is  evidence  of  irof>action 
with  slight  displacement,  the  prognf>sis  is  more  favoralde.  L'nder 
favorable  conditioas  from  six  to  eight  weeks  are  required  to  bring 
about  firm  nnion. 

Even  when  bony  nnion  has  taken  plaoe  marked  impairment 
of  function  may  be  occasioned  by  persistent  pain  and  stiffness  of 
the  joint,  due  to  exuberant  callus  ami  rheumatic  conditions.  The 
ability  to  walk  without  pain  has  bei»n  obser\^ed  when  no  union  has 
o<*curretl,  a  false  joint  being  formed  by  thickening  of  the  surround- 
ing ligamentous  structures.     Death  not  infrequently  results  in  the 
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agecl  from  fracture  of  the  neck  of  the  femur,  the  causes  being 
tihoek  anil  tht*  developmeut  of  hypostatic  pneumonia  during  cou- 
fiiiemful  to  btd. 

Treatment. — In  cases  which  present  the  evidences  of  impaction 

— mmk-rate  shortening,  limitf*!  motion,  roniparutively  little  pain, 
and  no  ci-epitu?' — ^no  ctfbrt  ^liuuld  be  made  cither  in  the  examina- 
tion or  subsei|uent  treatment  to  correct  the  deformity.  The 
patient  should  Ix*  kept  in  \kh.}  and  the  leg  f^upjwrted  by  jsand  hags 
or  pillows,  or,  Utter,  hy  the  M{>plii'jxti4iu  of  a  long,  well-iKidded 
Hidc-s]i]int  cxlcndiug  from  the  axilla  to  the  fiiot.  In  the  cii-<e*i 
which  do  not  present  evidence's  of  impaction,  or  tho?e  in  which 
there  is  consith-raKle  shf>rtening  with  abnormal  mobility,  pain, 
crepitus,  autl  mu?;cnlar  spasm,  an  effort  sliould  ahvays  be  ntade  to 
correct  the  jshorteuing  and  tf>  hold  the  limb  in  a  iiositioii  which 
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Modified  Buck's  extension  ft|<i>ftnilu9. 

will  insure  contact  of  the  broken  surface.^.  This  is  accf*mplishe«^l 
best  by  the  emplityment  of  a  ni<HbHcd  Hiiek's  exten>ion  apparatus 
(Fig.  208).  Place  the  patient  on  a  narrow  bed  with  a  hard  mat- 
tit'ss  well  supjMtrted  so  as  to  present  a  level  surface.  Traction 
straps  of  adhesive  plaster  are  placiil  well  above  the  knee  on  each 
side  of  the  leg  and  attached  to  a  foot-board  bek>w,  from  the  centre 
of  which  a  heavy  weight  cord  runs  over  a  pulley  fastent^^i  to  the 
fmit  of  the  l>ed.  The  tniction  straps  arc  held  in  place  hy  a  band- 
age, care  l>eiug  taken  to  protect  the  nu\lle<:ili.  A  long  T  side-splint 
is  placetl  aL»ng  the  botly  ninl  leg,  from  the  axilla  to  a  jx>int  six  or 
eight  inctn's  below  ttie  foot.  This  is  well  paddtxl  and  held  m  place 
by  a  botly -binder  and  sevend  stnips.  The  heel  is  supported  on  a 
small  ring  maile  of  raw  cotton  and  a  bandage.  Eversion  is  cor- 
recte<l  by  pinning  a  strip  of  cjinton  Hannel  along  the  inner  .side 
of  the   leg  bandage,  passing  it  under  the  leg  and  over  the  side- 


canvas  pittor  *iiipf>f»rte<l  hy  two  mm  liars  attached  above  hy  a 
curvctl  cr«>>s-j>ic«ee  fitting  tbe  thijrh  and  below  by  a  straight  con- 
necting rod.     By  this  apparatus  the  leg  is  raised  from  the  bed  by 
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a  traction  piille\%  and  any  degree  of  extension  or  elevation  can  be 
olitjiined  by  eliangiug  tlu-  direction  of  the  tnirtioii  appamtus.  To 
avoid  the  evil  results  of  eoiitiiieinent  in  bed,  Pbelps  and  others 
have  suggestitl  the  plan  of  treating  thejse  ca^^es  by  a  fixation  ap|>u- 
ratus  made  <>f  a  metal  bar  and  uunierou.'?  snppuling  straps  similar 
to  the  hip-splints  used  in  tlu*  treatment  of  tulM^reuhms  arthritis  of 
that  joint  (Fig.  iJll).  Uy  means  of  tliis  apiuiratns  the  jtjitient 
can  be  up  and  about  on  erutches  shortly 
Fiii.  211.  after  the   aex-ident.     The  use  of  a  plaster- 

of-Paris  spieii  alone  or  reinforcetl  by  metal 
strips,  extentling  from  the  niitklle  oi'  the 
trunk  to  tlie  fljot,  has  also  iKvn  emph>yetl 
for  the  same  resisous.  In  the  treatment  t»i' 
fraehires  of  the  neck  of  the  femur  in  cliiU 
dreu  Whitman  suggt'sts  fixation  of  the  limb 
by  means  of  a  jilaster  east  in  a  position  of 
extreme  alxluetion,  to  preserve  the  normal 
obliquity  of  the  neck,  vvliieh,  if  depressed, 
predis|>oses  to  the  subsequent  development 
of  coxa   vara. 

Fractures  of  the  Shaft  of  the  Femur. — 
These  are  divitlcd  into  fractures  of  tlie  upper, 
middle,  and  lower  tln'nls  of  the  Ixme.  They 
may  In*  «iust>d  by  tlireet  or  indirect  violence, 
or  by  muscular  action,  or  by  a  combination 
of  these  agencies.  They  are  nvrety  c<^m- 
pound,  and  althougli  often  accomiwinied  by 
severe  contusion  and  swelling  of  the  soft 
parts,  injury  to  the  nerve-trunks  and  great 
vessels  is  nin\  lu  fractures  uf  the  upper 
Pheipa*  hiiMpiint.  thii'd  of  the  shaft,  the  line  of  fnieture  may  be 

transverse  or  oblique,  the  upfier  fr.ignient  is 
generally  displaced  upward  and  outwanl  In*  the  action  of  the  ili**- 
psous,  ami  the  lower  one  slightly  inward  by  the  jidductors.  This 
may  also  occur  in  fnietures  of  the  mifhili-  third ^  but  in  most  cases 
in  this  n^ion  the  di.splacement  of  the  fmgmeuts  is  influenced  rather 
by  the  direction  of  the  fracturing  force  than  the  action  of  muscles, 
although  the  |Knvcrful  muscles  almost  invariably  act  to  pnxhice  a 
ettnsith-nible  shortening.  In  children  the  *lirtH'tion  of  the  line  of 
fracture  in  the  middle  thinl  is  generally  transverse  ;  in  adults  it 
may  be  either  transverse,  oblique,  or  spind.  In  fracture  «»f  the 
lower  third  the  lower  fnigmcnt  is  apt  to  Iw  drawn  downwaixl  by 
the  action  of  the  gastrocnemius  muscle. 

Diagnosis. — In  h(»idthy  adults  tlicre  is  a  history  of  some  severe 
trauma,  followed  by  acute  pain  in  the  thigh  and  total  inability  to 
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use  the  Hrab.  Not  infrequently  the  patient  id  eoutscinu!?  uf  a  <lis- 
tinct  sound  caused  by  the  bricking  boue.  On  in?i[»ectiou,  the 
limb  is  shorteneil  and  the  thigh  aljunonuidly  ciirNed.  There  may 
be  eversion  ur  iuvt-rsioii  of  the  f5x»t.  Oti  palpatiou,  localized  ptiiu, 
mobility,  and  crepitus  are  easily  obtained.  Contmctifm  of  the 
psf«is  muscle  is  apt  to  occur  from  the  handling,  or  during  the 
administration  of  the  aniesthetic,  causing  markwl  increase  iu  tlie 
deformity.  In  fractures  high  up  (>ubtr(X^hanteri<')  tliere  isa  |tromi- 
nence  a  few  inches  1h*Io\v  P«tU|)artV  iiganientj  causetl  l>y  the  small 
upjM?r  fragment  bt^ng  tiltetl  upward  and  outwartl.  In  fractures 
low  down  (supracondylnid)  there  is  a  Ix^ny  j^rominence  felt  in  the 
np|K'r  part  of  the  impHti-jil  sjxice  from  the  actiuo  of  the  gastrocne- 
mius on  the  lower  fnigment  (Fig.  212). 

Fio.  212. 


Fracturv  i>r  tiio  k\\ai\.  ot  the  ft'Uiur.     iStiuiBuii.) 


Prognosis. — Wliile  simple  uncomi>Iicated  fractnres  of  the  femur 
usually  unite  in  from  six  to  eight  weeks,  it  should  In?  remembered 
that  iu  the  aged  diLs  confinement  may  lie  a  source  of  danger.  The 
possibility  of  paralysis  from  nerve  mjnrv,  although  remote,  shiudd 
be  Ixjme  iu  mind.  A  certain  amount  of  shortening  of  the  limb 
commonly  follows  this  fracture,  due,  in  the  majority  of  instauo^, 
to  overriiling  of  the  fragment^?.  This  overricling  may  result  in 
delaycil  union.  Non-union  is  rare,  but  may  occur,  as  in  the 
humerus,  by  the  interposition  of  muscular  or  tas<^ial  bands  U'tween 
the  fracture*!  cutis  of  the  Ixme.  In  a  fair  pro[^M>rtion  f»f  cases  effu- 
Mon  into  the  knee-joint  follows  fracture  of  the  femur,  and  may 
persist  for  months  after  the  patient  is  up  and  about,  giving  rise  to 
pain,  stiffness,  and  nmre  or  less  complete  anchylojiis.  In  couj- 
|H)nnd  fractures  of  the  femur  the  danger  to  life  is  gretit.  Infcclion 
once  intnKluctMl  into  such  a  wound  is  with  difficulty  controlletl ; 
pn>longed  suppuration,  fjsteomyelitis,  and  general  sepsis  usually 
result. 

Treatment. — In  the  great  majority  of  instances  fractures  of  the 
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Fig.  213. 


shaft  of  the  femur  are  treated  best  by  Buck's  extension  apparatus, 
as  described  on  page  568,  with  the  addition  of  four  or  five  narrow 
coaptation  splints  firmly  strap}XKl  about  the  thigh.  The  weight 
should  be  sufiicient  to  overcome  the  resistance  of  the  muscles  and  to 
bring  about  full  extension.  In  strong  adults  from  fifteen  to  twenty 
pounds  are  necessary  at  first ;  later  this  may  be  reduced  to  eight 
or  ten  pounds.  In  fractures  of  the  upper  third  the  tendency  to 
displacement  of  the  up])er  fragment  should  be  met  with  some 
apparatus  which  allows  fiexion  at  the  hip  and  slight  abduction. 
Hodgen's  suspended  splint  or  the  double- 
inclined  plane  will  be  found  to  meet  this 
indication  in  the  majority  of  instances.  In 
supracondyloid  fractures  the  deformity  caused 
by  the  tilting  downward  of  the  upper  ex- 
tremity of  the  lower  fragment  must  be  over- 
come by  fiexion  of  the  knee,  or,  as  suggested 
by  Scudder,  by  tenotomy  of  the  Achilles 
tendon.  The  double-inclined  plane  splint  is 
to  be  employed  in  these  cases. 

In  children,  fractures  in  the  upper  third 
are  treated  best  by  vertical  suspension  of 
both  legs  (Fig.  213) ;  in  all  other  portions 
of  the  bone  by  the  use  of  the  plaster-of- 
Paris  spica  from  the  waist-line  to  the  ankle, 
applied  during  full  extension  under  anaes- 
thesia. 

Covipound  fractures  of  the  femur  should 
be  freely  exposed  as  soon  as  i>ossible  after 
the  injury,  all  blood-clots  and  lacerated  tis- 
sues removed,  the  bone  reduced  and  held  in 
lx)sition  l)v  a  ohroniicized  catgut  suture,  the 
wound  thoron^lily  cleansed  and  partly  united 
with  generous  dniinajre.  A  plaster-of-Paris 
spica  witli  windows  for  drainage  and  dress- 
ings will  be  found  to  be  tlie  most  convenient 
form  of  retention  appanitus.  Eiirly  amputation  should  be  resorted 
to  if  the  signs  of  general  sepsis  are  progressive. 

Fractures  of  the  Lower  Extremity  of  the  Femur. — ^These 
are  epiphys(»al  sej)arations,  fractures  of  either  condyle,  and  the 
T-fracture  into  the  joint. 

Srixtratinns  of  the  lower  epiphi/f<h,  which  may  occur  before  the 
twenty-first  year,  generally  much  earlier,  are  not  so  very  uncom- 
mon. They  result  generally  from  severe  violence,  often  accom- 
panied by  rotary  motion  of  the  limb. 

The  symptoms  are  similar  to  those  of  a  supracondyloid  fracture. 


Vortical  suspension 
children.   (Stiiuson.) 
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Fig.  214, 


the  tltttert'iK't;  beiti^  that  in  the  t'in|>ln'si'al  scjKiratiuii  tho  crL^pitus 
is  i^iit  and  «irtil;i«5inou.s  rather  than  bony. 

Treatment. — Hciliieticin  is  oiu-ii  diffiriilt,  antl  may  reqiiiiv  t»peii 
optTation.  A\'lic'n  reduction  ha.s  been  aeettmplisbed,  the  injury 
may  be  treiiteil  on  a  double-inclined  plane  or  by  a  iilaster-of-PariiJ 
east. 

Fracture  of  either  cmulyle  may  occur  as  the  result  of  direct  vio- 
lenee  or  soiue  severe  hitenil  strain  at  the  knee. 

The  symptoma  are  pain,  mobility,  and  crepitus  in  the  region  of 
the  iujure<l  condyle,  with  effusion  into  the  joint.  The  fmgment  is 
l^enemlly  di.splace<i  upward ;  there  is  a  large  range  of  lateral  move- 
ment at  the  knee. 

Treatment. — If  the  fragment  i^  easily  retlueiHl,  the  fnieture 
may  Iw  treateil  by  a  jxistcrior  splint,  with  etJtl  applicatioosi  to  the 
knee  until  the  swelling  begins  to  diminish. 
After  that  a  pi aster-of- Paris  cast  may  be 
applieil  or  Hoilgen's  splint  usetl.  If  re- 
duction is  difficult  or  if  there  in  a  strong 
tendency  to  a  reprtxluetion  of  tlie  deformity, 
open  u^wration  is  to  be  advistnl,  if  the  con- 
ditions are  sucii  a.s  to  insure  perf(?et  asepsis. 

T-frm'tnre  into  the  Johti  (Fig.  214), — A 
fracture  alwn^e  and  betvveen  the  condyles, 
the  line  of  separation  of  the  two  cnjiidyles 
passing  thnnigh  the  intercondyloid  not<?h ; 
general ly  due  to  sotue  severe  violence,  and 
is  not  infretjuentlv  conijxjund. 

Symptoms,— When  simple,  the    injury   is  '^'^raV^'^Sn'S^' 
recoguized  by  the  evidences  of  a  supracondy- 

loid  fracture  j>lus  si'[tarate  mol)ility  of  the  condyles  and  an  effu- 
siiui  into  the  joint.  There  is  also  an  increjise  in  the  distance 
l>etwecn  the  condyles,  which  is  often  obscured  by  the  joint-i'tfu- 
sion.  Xot  iu(m|tienlly  the  fracture  is  comminuted.  I^nion 
under  tlu.se  conditions  is  almost  always  acc^imjianiHl  by  irregu- 
larities fif  tile  articular  surface,  giving  rise  to  imperfect  motion 
in  the  joint  or  anchylosis. 

As  in  all  fnicturcs  involving  a  joint,  the  prognosis  should  be 
gnartled  regarding  the  functional  result. 

In  the  treatment  r>f  these  fr.u*tures  one  should  bear  in  mind  the 
possibility  of  anchylosis,  and  remember  that  in  this  condition  the 
best  jMisitiiui  of  the  lind>  is  one  of  ver\'  slight  flexion.  This 
position  cnn  best  l>e  niaintainetl  by  a  plaster-of-Paris  cast.  If 
there  are  uuich  swelling  and  joint-effusion,  a  well-padded  jKisterior 
splint  should  be  employed  at  first j  with  an  ice-bag  or  wet  dress- 
ings to  the  knee. 
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found,  accurate  diagnosis  in  their  absence  cjin  (>uiy  |je  established 
by  tlic  iLse  of  the  x-rays. 

Treatment. — If  tliere  is  no  displacement,  tlic  treatment  sbouKl 
consist  in  tbe  appliaition  of  a  palmar  j^plint  and  the  use  of  a  sling. 
In  compound  fraetnres,  or  iu  irreducible  siQii>le  fnictnres  with 
considerable  limitation  of  motion,  ivswtion  of  the  fracturetl  bone 
will  probably  gi\'e  the  Ijest  res  id t. 

Fractures  of  the  Metacarpal  Bones. 

These  fnietnres  are  not  infreiiiieul.  They  are  ^enendly  caused 
by  direct  violence,  us  a  blow  or  tail  on  the  back  of  the  hand,  i>r, 
more  eommonly,  from  striking  some  tianl  body  with  the  elosetl  fist. 
Two  or  nmre  of  the  nictaearpjd  bones  are  often  fractured  by  tbe 
game  injury. 

The  diagnosis  is  generally  easily  established  by  recognizing  the 
presence  of  tenderness,  crejvitiis,  and  false  motion  by  palpation. 
If  there  is  ei:»usiderable  swelling  over  the  hack  of  the  hand,  and 
if  the  fracture  is  near  a  joint,  the  signs  may  be  obscured  or  want- 
ing. Locidi>ied  tenderness  on  direct  pressure,  aud  pain  on  striking 
the  injund  extrt-mit}'  of  the  bruie  while  the  fist  is  eloH?d,  together 
with  IcKidize*!  pain  on  flexion  and  extension  of  the  cfirrespouding 
finger,  render  the  diagnosis  pnthable. 

The  treatment  <jf  these  fractures  should  consist  in  fixation  of 
the  WTist  and  hand,  the  fingers  being  left  free  to  move  to  prevent 
Btiffness.  This  is  conveniently  attainetl  by  the  use  of  a  palmar 
splint  extending  frtim  the  elbow  to  the  metaearjMiphalangeal  joint, 
the  palm  resting  on  a  ball  of  yam  or  cotton  pad. 

Fracturea  of  the  Phalanges. 

As  fractures  of  the  i)halanges  are  frecpiently  due  to  direi:!  vio- 
lence, they  are  often  compound.  In  simple  fnicture  without  dis- 
placement the  diagnosis  is  not  always  clear,  as  it  is  often  ditlicult 
to  rcfiftgnizc  or  pro<lucc  independent  motion  in  short  bones  lK>uude<l 
alM>ve  an<l  below  l^y  very  movalde  joints.  Cn^pitus,  however,  can 
genendly  be  ohtainwl  by  firmly  grasping  and  fixing  the  neighbor- 
ing joint  or  joints,  and  making  strong  la  tend  movements. 

Treatment. — In  simple  fmctures  without  displacement  or  in 
which  rciluction  has  been  effecttHl,  splints  are  rarely  calletl  fi>r,  the 
only  treatment  necessjiry  being  the  appliciition  of  a  bulky  dri'ssing 
to  avoid  motion  of  the  part.  The  employment  iu  such  ca.ses  of  a 
handiige  made  of  exceedingly  thin  gutta-ixTcha  tissue  has  been 
fi*un<l  the  most  sntisfactory  dressing.  The  small  roller  is  first 
immersed  in  hot  water,  then  ajiplicil  to  the  fingers  as  an  ordinary 
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bandage,  and  when  die  jwrt  is  covered  by  nvo  or  three  thicknesses 
of  the  tissue  tlie  hand  i.s  immersed  in  cold  water,  which  hardens 
the  gntta-{>ereha,  making  a  light  ami  sufficiently  firm  ca.-t.  In 
ccmpound  fractures  which  have  become  infected  aniputatiou  is 
generally  necessary. 


Fractures  of  the  Femur. 

Ab  in  fractures  of  other  long  bones,  fractures  of  the  femur  are 
divided  into  three  cla.sses :  fractures  of  the  upper  extremity,  fract^ 
ures  of  the  shaft,  and  fractures  of  the  lower  extremity. 

Fractures  of  the  upper  extremity  of  the  femur  include 
fractures  of  the  hettd,  extremely  rare  and  generally  associatetl  with 
dishx^tion  ;  fractures  of  the  neckj  very  common,  especially  in  the 
aged  ;  fractures  of  the  neck  and  (^eai  trochanter ;  fractures  of  the 
greater  or  Usuer  trochaiUer, 

As  fractures  of  the  head  alone  or  those  of  the  greater  or  lesser 
trochanter  are  so  rare  as  to  constitute  veritable  surgical  curiosities, 
we  shall  consider  in  this  section  only  fractures  of  the  neck  with  or 
without  involvement  of  the  greater  trochanter. 

It  is  the  opinion  of  most  modern  authi>ritie3  that  the  old  classi- 
fication into  iiitrfienf}inttar  fractures  antl  rxtracaptmlar  fracture*  of 
the  neck  of  the  femur  sb(»uld  be  abandoned  for  the  following 
reasons :  Fir?.t,  because  a  study  of  the  attachment  of  the  capsular 
ligament  and  the  synovial  sheath  contained  within  it  will  show 
that  while  the  anterior  and  inferior  portions  of  the  neck  lie  within 
the  capsule,  the  j»osterior  and  superior  portiiins  lie  partly  within 
and  partly  without  the  cap-^nle ;  that  the  synovial  membrane  does 
not  extend  to  the  line  of  attachment  of  the  capsule  to  the  bone, 
but  is  reflected  from  the  capsule  to  the  bone  at  a  varying  distance 
from  the  capsular  attachment.  Many  fnictures,  therefore,  He 
partly  within  and  jiartly  without  the  capsule,  and  it  is  possible  for 
a  fracture  to  be  at  the  same  time  intracapsular  and  extra-articular. 
Second,  because  it  has  been  abundantly  proved  that  many  intra- 
capsular fractures  unite  readily  under  favorable  conditions.  Third, 
because  it  is  impossible  clinically  to  differentiate  the  two  varieties. 
Fourth,  because  it  has  been  shown  that  union  in  this  fracture 
depends  up)n  the  blo<Kl-supply  of  the  upper  fragment,  which  is 
received  chiefly  from  peri<ist€al  vessels  situated  on  the  upper  por- 
tion of  the  neck,  and  that  this  part  of  the  peri<^eum  often  remains 
ontom  in  both  intracapsular  and  extracapsular  fractures  without 
great  displacement.  The  classification  of  these  fractures  into 
fracinres  through  the  neck  and  frarHires  at  the  base  of  the  neckf  sug- 
gested by  Stimson,  is  far  more  rational,  and  should  be  generally 
adopted.     In /rac^ures  through  the  neck  the  line  of  fracture  is  Um- 
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ited  to  the  neck  between  its  attachment  to  the  head  and  shaft. 
Epiphyseal  .separations  at  the  junction  of  the  head  and  neck  may 
occur  l>efore  the  seventeenth  year.  In  fracture  at  the  baxc  of  the 
neck  the  fracture  follows  the  spiral  and  intertrochanteric  lines, 
often  with  fisisureis  ninning  into  the  greater  or  lesser  trochanter. 
Rarely  the  line  of  fracture  may  extend  from  the  junction,  of  the 
lower  |ttirt  of  the  neck  to  the  shaft  and  run  obliquely  upward  and 
outward,  leaving  the  great  trochanter  attached  to  the  neck. 

In  all  Mf  these  fractures  more  or  less  impaction  may  occur, 
de[x^nding  u|h)ii  the  chanieter  and  direction  of  the  fracturing  force. 

AMiil*!  these  fractures  may  occur  at  any  age,  fully  rvvo-thirds 
occur  after  tlu*  sixtieth  year,  the  predis|)Osing  cause  Uing  the  l>one 
atropliy  of  old  age.  The  injur}*  which  results  in  these  fnictures 
in  the  age<l  is  often  suri>risingly  slight :  a  fall  U|xin  ihe  hip  or  feet, 
or  an  etlort  to  prevent  such  a  fall ;  slight  rotar}*  motion  of  the 
body,  the  foot  being  accidentally  arrested  ;  or  simply  stepping 
unexpecte4lly  to  a  lower  level,  may  produce  this  fracture.  Ln 
younger  subjects  considenibly  more  violence  is  necessarj'.  Whit- 
man has  retriitly  calletl  attention  to  the  fact  that  fracture  of  the 
neck  of  the  femur  is  of  fairly  frequent  occurrence  in  infancj-  and 
childhiMxK  The  lesion  is  often  overlooked  for  the  reason  that 
such  injuries  may  prtxluce  only  slight  and  temporar}"  disability, 
the  child  walking  about  without  much  pain  within  a  week  or  two 
following  the  trauma.  Such  fractures,  which  are  pixjltably  incom- 
plete, and  may  occasionally  l>e  epiphyseal  sepamtions,  are,  however, 
followed  by  a  pn>gressively  iiicreitsing  amount  of  shortening  and 
adiluction,  imxiucing  eventually  tyjiical  examples  of  coxa  vara. 

Diagnosia, — There  is  a  history  of  a  fall  or  other  injury,  with 
pain  in  and  about  the  hip  and  inability  to  use  the  limb.  On  in- 
spection, the  patient  lying  on  the  liack,  there  will  be  seen  apparent 
shortening  of  the  limb,  e version  of  the  f(>ot,  slight  flexion  of  the 
knee,  anrl  a  fulness  about  the  hip.  The  degree  of  eversion  is  best 
estimated,  according  to  Bigelow,  by  the  comparative  ability  to 
invert  the  two  fet-t  Exceptionally  inversion  may  be  present  at 
first,  due  to  the  direction  of  the  fracturing  force,  I*alpation  will 
reveal  the  presence  of  tenderness  about  the  hip,  relaxation  of  the 
supratroehanteric  portion  of  the  fascia  lata,  al)normal  resistance  at 
a  point  just  external  to  the  femoral  vessels,  one  inch  below  Pou- 
part's  ligament  (Hennequin's  sign),  due  to  the  pmminent  angle  ^m 
formed  by  the  two  fragments,  which  usually  projects  anteriorly.  ^M 

Mensuration  will  reveal  an  actual  shortening  of  from  one-half 
to  three  inches.  This  is  ascertained  by  measuring  from  the 
anterior  sujx-rior  spinous  process  of  the  ilium  to  the  tip  of  the 
inner  nialle<>h]s,  the  legs  lieing  extende<l,  parallel  to  and  ecpiidis- 
tant  from  the  median  line  of  the  body  ;  or  by  measuring  the  per- 
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jiemlicular  distance  from  the  tip  of  the  great  trochanter  to  a  line 
encircling  the  IkxIv  od  a  level  with  the  two  anterior  superior  spi- 
nouii  prrtcesvses  (Bryant's  line) ;  or  es^tiiuating  the  height  of  the  tip 
of  the  trochanter  above  a  line  drawn  from  the  anterior  superior 
•ipine  of  ihc  ilium  to  the  tulvcrosity  of  the  ischium  (Nclaton's  line, 
which  normally  pjisses  over  the  g.ummit  of  the  trochanter).  The 
amoimt  of  shortening  can  he  nmghly  estimated  by  measuring  with 
the  thumb  and  finger  of  each  hand  the  distance  from  the  anterior 
superior  spines  to  the  trochanters  of  e:ich  side. 

Gentle  downward  traction,  or  rotation  of  the  limb,  causes  pain 
and  may  elicit  crepitus.  Palpation  of  the  trrK-bunteric  region 
durintj  internal  n>tation  of  the  limb  mav  occasionallv  reveal  the 
tact  that  tlie  trochanter  does  not  rise^  but  rotiites  on  the  axis  of 
the  5»bit^.  Rotation  of  the  tr<x*hantcr  thn>ugh  the  normal  arc 
d<jes  not,  however,  exclude  fracture.  Failure  of  the  trr»ohanter  to 
rotate  with  the  shaft  indicates  an  oblique  fracture  through  the 
trochanter. 

In  many  cases  following  injury  in  an  elderly  person  the  only 
symptoms  are  pain  and  inability  to  use  the  limb  ;  and  the  only- 
sign.-?  slight  eversiou  (which  may  Ije  due  to  simple  contusion)  and 
slight  shortening,  the  shortening  being  within  the  limits  of  normal 
variation.  In  these  doulitful  cashes  it  is  far  better  to  a-ssume  tLit 
a  fracture  is  present  than  to  restart  to  extensive  movements  of  the 
joint  to  elicit  crepitus  and  render  the  iliagu«»sis  |>ositive,  for  such 
movements  not  infrequently  tear  the  peri«>steal  bridge  containing 
the  vessels  which  nourish  the  upper  fragment,  and  upon  which 
repair  of  the  injury  will  de|^>end. 

Prognosis. — A  perfect  result  after  fracture  of  the  neck  of  the 
femur — that  is,  without  shortening,  eversion,  or  impairment  of 
function — is  practically  never  to  be  expected.  As  we  have  no 
data  upt>n  which  to  base  iui  accurate  opinion  as  to  the  resulting 
condition  of  nutrition  of  the  upper  fragment,  the  possibility  of 
non-union  sh»uild  always  l>c  prwlicte^I.  If  there  are  gresit  shorten- 
ing, free  motion,  and  abumlant  crepitus,  the  absence  of  a  jx*riosteal 
bridge  and  oonsec|uent  non-union  are  probable.  If,  on  the  other 
hand,  the  shortening  is  slight,  and  there  is  evidence  of  impaction 
with  slight  dispLiceraent,  the  prognop*is  is  more  favorable.  Under 
favorable  conditions  from  six  to  eight  weeks  are  required  to  bring 
about  firm  union. 

Even  when  bony  union  has  taken  plaoe  marked  impairment 
of  function  may  be  occasioned  by  persistent  pain  and  stitJness  of 
tJie  joint,  due  to  exuberant  callus  and  rheumatic  conditions.  The 
ability  to  walk  without  pain  has  been  obser\'ed  when  no  union  has 
occurred,  a  false  joint  being  formed  by  thickening  of  th«*  surround- 
ing ligamentous  structures.     Death  not  infrequently  resultj»  in  the 


will  mtmrr^  rontoct  of  tbc  bmk«i  rarfiMcs.  Thk  is  aeoDinpltshed 
hf^t  hy  tbf  i>m(»lriyment  of  a  iruidified  Bock's  exteneioo  ^»(Kirutix5 
(Fi^.  20H).  flni-i*  tbf!  fiaticot  on  a  narrow  bed  nith  a  \mn\  mat- 
tmfl  well  «iip|ir»rf«l  n*t  ivi  to  pn!8ent  a  level  ^urCace.  Traetioa 
Mmp  of  «<Ih««ivi»  pliiHler  art*  plaw.-*!  weJl  aljove  the  knee  od  ewili 
Mb  of  the  l«v  ami  nrt«»'he«I  t<i  a  ffxit-board  below,  from  the  centre 
ci  wbieb  a  hmvv  weijfhf  if*rd  nins  over  a  pulk'V  fiL<teaed  to  the 
fcr»r  of  the  I)ch1.  TIm-  tntitiori  -trtip-i  nre  held  in  place  by  a  lianc!- 
mge,  car**  U'iny  taken  t<»  |ir(tfrf!  tfie  nunlKwili.  A  long  T  !«ide-.*plini 
isi  plaeeil  alonjf  the  Inwly  ami  1^'p,  hum  the  axilla  to  a  point  six  or 
eight  ineb*'!*  l»elow  lh<-  io«»t.     Thif*  is  \v<>ll  padde<I  and  held  in  place 


bv  a  body-btiMh*r  and  mcvithI  hi  nips.  Thr-  Iuh'I  is  suftpirted  on  a 
^maJi  rinjf  made  of  raw  cotton  and  n  handn^.  Eversion  U  cor- 
rected by  pinning  a  *trlp  of  tiintnn  (Inunel  along  the  inner  gide 
of  the   leg  bandagr,  passing  it  inukr  the  leg  and  over  the  side- 
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ust*  the  limb.  Not  infrequently  the  patieut  is  conscious  of  a  dis- 
tiuot  sound  t-aujied  by  the  breaking  iume.  On  inspection,  tlie 
limb  is  shortt'ual  and  the  thigh  abnormally  curve*!.  Tht-re  may 
be  eversiou  or  inversion  of  the  foot.  Oq  jwlpatioD,  Uicalized  paiu, 
mobility,  and  crepitus  are  easily  obtaiued.  Contraerion  of  the 
P.S4WIS  muscle  is  apt  to  twcur  from  the  haudling,  rir  during  the 
adniiuistratiou  of  the  anaesthetic,  csuising  marketl  increase  in  the 
deformity.  In  fractures  hiorh  up  (suhtrochanteric)  there  is  a  pnimi- 
nence  a  lew  inches  Ik»1ow  Poujvart's  ligament,  c:»used  by  the  small 
up]>er  fragment  being  tiltetl  upward  and  outward.  lu  fractures 
low  down  (snpracoudyloitl)  there  is  a  Imny  pntmineuce  felt  in  the 
upiHT  j>art  of  the  ^Mtpliical  sjiace  frf>m  the  action  of  the  gastrocoe- 
mius  on  the  lower  fragment  (Fig.  212). 


Fig.  212. 


Fracture  of  the  ihtkfl  of  the  femur.    (3tim»<>ii.) 


Prognosis. — While  simple  unoomplicatecl  fractures  of  the  femur 
usually  unite  in  from  six  to  eight  weeks,  it  should  be  remembered 
that  in  the  agetJ  this  confinement  may  l>ea  source  of  danger.  The 
possibility  of  |»aralysis  from  nerve  injn^^',  although  rt^moU%  should 
be  bonie  in  mind,  A  certain  amount  of  shortening  <tf  the  limb 
commonly  follows  this  fracture,  due,  in  the  majority  of  instances, 
tc>  overriding  of  the  fragments.  This  overriding  may  result  in 
delayetl  union.  Non-union  is  rare,  but  may  occur,  as  in  the 
humerus,  by  the  interp>sition  of  muscular  or  fawial  bamls  K^tween 
the  fracture<l  ends  of  the  Ixme.  In  a  fair  pro|>ortion  of  cases  effu- 
.«ion  into  the  knee-joint  followi^  fracture  of  the  femur,  and  may 
persist  for  months  after  the  |iatient  is  up  and  alx>ut,  giving  rise  to 
pain,  stiffness,  and  more  or  less  wmplete  an<*hylosis.  In  com- 
}>oiind  fractures  of  the  femur  the  danger  to  lite  is  great.  Infection 
once  introtluce<l  into  such  a  wound  is  with  ditMeulty  tx»ntn»lletl ; 
prolonged  suppuration,  osteomyelitis,  and  general  sepsis  usually 
result. 

Treatment.^ — In  the  great  majority  of  iostances  fracture  of  the 
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Tomi  of  retention  apparatus.     Early  aniputMtiou  should  be  resorted 

f«»  if  th«»  hijms  of  frenenl  sepas  are  ptv>j;rcssive. 

Fractures  of  tie  Lower  Extremity  of  the  Femnr.— These 
HIT  i|Hpli\>M-al  'ii'|x»nition>i,  fractures  of  eitlier  cx>ntlyle,  and  tlie 
T-iViK*tiir»'  into  tin*  jtiint. 

Sf-futnitiniiM  nf  Ihr  hirer  epiphiftti^^  which  niay  CKxnir  l>eforo  the 
l\v<«nly-lln*t  y«'}ir,  ^foncrally  much  earlier,  arc  not  8t»  very  uncom- 
\\\\\\\,  'V\wy  rt'Mult  jf»'M'*niIly  rmiii  severe  violence,  often  accom- 
|MMU(<4l  tiy  nifjiry  moiion  r>f  tlic  limb. 

Tlic  Mytuptomi  arc  Hiniihir  \u  those  of  a  supracomlyloid  fracture, 
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Fig.  214. 


tlie  difference  Ixiiig  that  in  the  epiphyseal  ije|i:initinn  the  crepitus 
is  !?oft  and  cartil;»ginou.s  rather  thim  Umy. 

Treatment. — Keduftion  is  c^ften  difficult,  aud  inav  retpiire  <t|>en 
oi>eratiou.  Wlieii  retliiction  has  heen  acctimplL?hed,  the  iujun' 
luay  be  treated  on  a  double-inclined  plane  or  by  a  pla^ster-of-Paria 

Fracture  of  either  condifk  may  occur  a»  the  result  of  direct  vio- 
lence or  jAonie  severe  lateral  strain  at  the  knee. 

The  symptoms  are  i>ain,  mobility,  and  crepitus  in  the  r^ion  of 
the  injure"  1  condyle,  with  etfuiiion  into  the  joint.  The  fragment  is 
generally  displaced  upward ;  there  is  a  large  range  of  lateral  move- 
ment at  the  knee. 

Treatment. — If  the  fragment  is  easily  reducetU  the  fracture 
may  be  tn-atoil  by  a  |>osterior  splint,  with  cold  appliaitions  to  the 
knee  until  the  swelling  begins  to  diminish. 
After  that  a  plaster-*  tf- Paris  cast  may  be 
applied  i*r  Hmlgen's  splint  used.  If  re- 
duction is  dirticnit  or  if  there  is  a  strong 
tendency  to  a  reprtxluction  of  the  deformity, 
open  operatitin  is  ti>  be  advisetl,  if  the  con- 
ditions are  such  as  to  insure  |>erfect  asepsis, 

T'/raeture  into  the  Joint  (Fig.  214). — A 
fracture  alx)ve  and  l>etween  the  condyles, 
the  line  of  separation  of  the  two  condyles 
passing  thn>ngh  the  interc<jndyloitl  notch ; 
generally  due  to  some  severe  violence,  and 
is  not  intrHpicntlv  coniptund. 

Symptoms.— When  simple,  the    injury   is  ^";^^;?^yJ;^'^B??i"^u'' 
reo^gnize*!  by  the  evidences  of  a  supracondy- 

loid  fracture  plus  si.parate  mobility  of  the  condyles  and  an  effu- 
sion into  the  joint.  There  Is  also  an  increase  in  the  distiince 
between  the  tN»ndyles,  which  is  often  obscured  by  the  joint-effu- 
sion. Not  infrequently  the  fracture  is  commintitHl.  Union 
imder  these  conditions  is  almost  always  accompanied  by  irregu- 
larities (tf  the  articular  surface,  giving  rise  to  inii)orfect  motion 
in  the  joint  or  anchylosis. 

As  in  all  fnictures  involving  a  joint,  the  prognosis  should  be 
gnanlrtl  reganling  the  functional  result. 

In  the  treatment  of  ihes**  fractures  one  should  hear  in  mind  the 
possibility  of  anchylosis^  and  rememl>fr  that  in  this  condition  the 
best  position  of  the  limb  is  one  of  ver\-  slight  flexion.  This 
position  can  best  be  maintained  by  a  plaster-of- Paris  ca.st.  If 
there  are  much  swelling  and  joint-efftision,  a  well-|Kidded  posterior 
splint  should  l)e  employed  at  first,  with  an  icc-lwig  or  wet  dress- 
ings to  the  knee. 
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stnijKs  l^ho1lUl  be  fre<|ueotly  inspet^tetl  ami  clmnged  a."*  often  as  they 
jRtnutie  k»«».sfuctL  At  the  end  <»t'six  week?*  tin-  It-g  may  be  encased 
ill  a  light  plaster  cai^t  and  the  jxitieiit  altowwl  up  on  enitche.s 
This  east  should  b<'  worn  tor  six  weeks  (uore,  after  whieh  a  tiwivy 
elastie  km?e-eap  or  some  form  of  metal  brace  >h»iuld  l>e  worn  for  at 
least  six  months  to  prevent  exee,ssive  movement  at  the  knee. 

The  o|>erative  tr«itment  of  frticture  of  the  [latetla  should  be 
nndert'ikeu  only  by  an  experienee^l  surereon  with  trained  assist- 
ants, under  eonditions  of  absolutely  perfeet  iLs.'ptie  teehnic.  The 
following  metlnxl  Is  the  one  at  present  employed  at  the  R*)Osevelt 
Hospital :  PrepJiration  of  the  leg  is  commenefd  foity-eight  hours 
before  the  o|>erati<>n,  by  shavinjST  Jiwd  serubbing  the  |iart  with  gn-en 
S4>ap  and  hot  water.  A  soap  |v>nltiee  is  iwxi  applied  and  allowed 
to  remain  in  plaee  over  night.  The  following  morning  the  leg  is 
agnin  scrubl>ed  for  ten  minutes  with  soap  and  ht»t  water,  after 
which  it  is  doneht^l  with  ether,  alcohol,  and  biehloride  Hjlution. 
A  wet  dressing  of  niereiiric  chloride  (I  :  5O0U)  is  then  applied 
and  allowe<l  to  remain  in  place  until  the  |>aiient  is  anxslhetized. 
On  the  ojM'ra ting-table  tlie  dressings  are  remn)VC'd  and  the  leg  ag:iin 
scrubbed  for  one  minute  by  an  assistant  after  tliorough  cleansing 
of  the  liands^  after  which  it  is  wi|ied  with  gauze  sjMmges  wet  with 
ether,  alcohol,  and  an  alcoholic  solution  of  bichloride  (1  :  2000), 
and  tinally  douehe<l  with  sterile  water.  A  tntnsvei"se  or  verticjd 
incision  is  then  made  exposing  the  whole  of  the  jMtella  ;  the  clots 
and  fragments*  of  torn  periosteum  or  aponeurosis  lying  between  the 
fragments  are  remove*^,  and  the  joinl-travity  thontughly  irrigattxl 
with  sterile  stdt  s<tlutiou.  If  the  fragments  are  e;L>*ily  approxi- 
mated, they  are  hehl  in  j>laee  by  suturing  the  [H^riosteum  and  torn 
apiueurosis  with  chn>mieizetl  catgut.  If  this  is  not  sufficient  to 
insure  aecnrate  coaptation,  the  bone  is  firmly  ji»ined  by  two  sutures 
of  heavy  ehmmicize*!  catgut  p;issed  through  o|>enings  drilletl  (»1>- 
lifpielv  through  the  fragments,  avoiding  the  articular  surfaces. 
Tile  cnUineiius  incision  is  then  united  with  silk-wonn  got  sutures, 
and  the  sujierficial  wound  draine<l  by  two  small  rublier  tissue 
drains  insertetl  at  either  extremity  of  the  wound.  Aseptic  dress- 
ings are  then  applie<l  and  the  limb  encasetl  in  a  plaster-of- Paris 
cast.  Complete  hesiling  of  the  wound  shoiihl  take  place  under  the 
primary  dressing,  which  may  \ye  left  in  place  from  one  to  three 
weeks  if  there  is  no  e%'idenec»  of  infection. 

Prognosia. — Bony  union  is  not  to  be  expected  in  cases  treated 
by  the  conscr\'ative  meth<]»d.  When  the  original  separation  is 
slight,  the  Hgjimentous  union  may  l»e  close,  firm,  au<l  the  func- 
tional result  perfect.  Generally,  however,  the  fragments  are 
»eparatfti  by  an  interval  of  from  one-half  to  two  inches,  and  this 
separation  may  Ik.-  increased  as  the  use  of  the  leg  is  resumed.     In 
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many  cases,  however,  even  when  the  separation  of  the  frag^ieots 
is  conLsiilerable,  the  resulting  disability  is  8%ht,  anti  jiractic^Uy 
no  inconvenience  is  exiK'rieiiced  by  tJie  patient.  Occjisionally, 
however,  the  <lisiihility  is  jijreut,  necessitiitinjt;  a  ehuii^'  in  the  habits 
or  oecnjjatioD  of  the  intlividual.  Tlie  results  of  skilful  o|KTa- 
tive  trwitnieiit,  when  no  infei^lion  oeeurs,  are  praetieally  perfect, 
firm  bony  or  close  ligamentous  miiou  being  the  rule,  with  jjerfect 
restonition  of  fiiui'tion. 

The  oceurrence  of  septic  infection  of  the  knee-joint  following 
open  <>iK:'nition  is  of  the  gravest  pro^n<istie  importance,  for  it 
generally  results  in  complete  and  permanent  anchylosis  of  the 
joint,  loss  of  the  limb  or  the  life  of  the  individual.  As  the^ 
results  outweigh  in  their  seriousness  any  disabihty  likely  to  fol- 
low eonser\-ative  treatment,  the  openitive  treatment  should  only  be 
employe<l  under  the  comHtions  enumeratCNl  alKtvc,  and  ailer  a  frank 
statement  of  the  risks  to  tlie  patient  or  his  friends. 


Fractures  of  the  Lower  Leg. 

These  fractures  are  common  in  middle  life,  and  especially  in 
men.  They  are  tin*  result  of  direct  or  indirect  violence,  and  are 
frequently  eomjtonnd. 

Fractures  of  both  Bones. — When  due  to  iiulireet  viulenee, 
fracture  of  the  tiltia  usually  f>ccurs  at  alxiut  the  juncture  of  the 
middle  and  lower  tluHs,  that  of  the  fibula  slightly  above  this 
pfjint ;  when  due  to  direct  violence,  the  fracture  may  occur  at  any 
point,  ami  is  often  eomminutt^L  The  line  of  fracture  in  the  tibia 
is  of  considerable  imjioitaiicc  in  regard  to  pmguosis  and  treat- 
ment. It  i^  commonly  transverse,  but,  as  in  otlier  long  bi>nes,  it 
may  be  oblique  or  irregidar.  In  oblique  fractures  the  direction  is 
generally  frofu  behind  and  above  downward,  forward  and  some- 
what inward,  making  tlie  sliaq)  angle  of  the  uj>|nr  fragment  appear 
inimediatety  beneath  the  skin.  The  lower  fragment  is  usually 
displace<l  upward  by  the  muscles  of  the  c^df,  and  when  this  dis- 
placement is  markeil  the  sharp  upper  fragment  oflten  pierces  the 
skin,  rendering  the  fracture  cHuiiimund.  Spiral  fractures  due  to 
forcible  rotation  of  the  fiiot,  the  binly  being  fixed,  are  occasionally 
seen,  and  prc'-^ent  sei'ious  ditliculties  in  tlicir  treatment. 

Fracture  of  the  Tibia  Alone. — Fractures  of  the  upi>er  ex- 
tremity of  the  til)ia  arc  <*f»mj»tinitively  rare ;  they  may  be  trans- 
verse or  nbliquc,  cxtendirrg  into  the  joint.  Separation  of  the 
upper  epiphysis  has  be<"n  occasionally  reporte<l.  The  fractures 
occnrring  in  the  shaft  are  more  cfimmon,  and  sindlar  to  those 
observed  when  both  bones  are  bmken.  There  is,  however,  very 
little  defi>rmity,  owing  to  the  splint-like  action  of  the   unbroken 
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Fig.  216. 


fibula.  Fractures  of  the  lower  extremity  alone  are  rare,  although 
a  iiunil>er  of  instances  of  seixipatiou  of  the  lower  epiphysis  have 
been  re|K)rted. 

Fractures  of  the  fibula  alone  are  exceedingly  common  if  we 
include  in  this  class  Pott's  fracture,  in  which  the  internal  lateral 
liirauRMit  of  the  ankle  or  the  tip  of  the  intenial  malleolus  is  rupt- 
ured. The  fibula  may  be  broken  in  any  jwrt  of  its  sliaft  by 
direct  violence.  When  the  injury  is  due  to  indirect  violence,  a.s 
by  forcible  inversion  or  eversion  of  the 
f«M>t,  the  fnicture  always  occurs  in  the 
h>wer  thinl,  from  one  to  four  inches 
above  the  malleolus.  Displacement  in 
these  fractures  is  not  markeil,  except  in 
the  case  of  Pott's  fracture,  in  which 
the  deformity  is  very  chanjcteristic.  In 
this  fracture,  which  is  caused  by  vi<»lent 
eversion  of  the  foot,  alone  or  combined 
with  external  n)tation,  there  is  first  a 
rupture  of  tlie  internal  lateral  lig:iment 
or  a  fractuiv  of  the  internal  malleolus; 
this  allows  an  outwanl  dislocation  at  the 
ankle,  which  cjuises  next  a  tearing  ajwrt 
of  the  ti]>iofibular  attiichment,  and  finally 
a  fracture  of  the  fibula  just  al)ove  the 
joint  by  fon'ible  l)ending  outwanl  of  the 
e.xtenial  nia])eolu>.  The  fracture  of  the 
fibula  is  gi'uendly  tran.sverse,  b<>th  frag- 
ments forming  an  angle  the  a|K\\  of 
Mhieh  is  directe»l  inwarrl  against  the 
tibia.  If  n>tation  played  an  imi>ortant 
j>art  in  the  injury,  the  fibular  fracture 
may  Im'  o]»Ii(pu%  extending  well  up  the 
shaft.  The  fore<'  ciuising  this  injun*  may 
reast*  at  any  |>oint  and  (nriisionally  the 
fibula  is  not  broken,  or  it  may  Ik*  con- 
tinue<l.  causing  a  com}K>und  outward 
<lisloeation  of  the  ankle. 


Putt's  fracturt! :  outward  dis- 
placement.   (Stimson.) 


Diagnosis. — Both  legs  should  first  he 
in>jH*ctc<l.  Shortening,  angular  def<>rm- 
ity,  and  irregularity  in  outline  suggest  a 
fnu'ture  of  lK)t]i  bones ;  eversion  and 
pnuninence  of  the  intenial  malleolus,  P(»tt's  fracture  (Fig.  216); 
alHluction  or  adduction  of  the  knee,  a  fracture  of  the  head  of  the 
til)ia.      The   .-ubeutaneous   surface   of  the   tibia  should  next  be 
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palpateil  from  the  kiioc  to  tlic  ankle.  This  may  reveal  irr  _ 
Inrities  in  outline  and  |K>int^  of  tenderness.  The  region  uf  the 
fibula  sh<»ultl  then  be  pnlp;itttL  This  in  tlic  lower  thin!  is  easv, 
hut  aijove  that  |>oint  more  ditticult,  nwiajLj  lo  the  iim>ruhir  cover- 
ings. The  Ifg  f^houhl  then  l>e  [tlaecMJ  ucross  the  knee  nV  the  s'Ur- 
geoM,  and  abnuruial  ntoljility  ?^<»ught  for  at  the  knee,  ankle,  or 
alonu:  the  shaA^  of  the  hones.  Crepitus  it*  often  elioitetl  by 
motion  at  the  knee  or  ankle  or  by  pressure  on  t*ne  or  both  bone* 
in  tlif  neijj:hlx>rlHHKl  ol'  any  (Ktint  of  siispieious  ten(ierae,ss, 

Wliile  tlie  pi*esenee  <if  niarki**!  deformity,  ahnnrnial  niolnlity, 
unil  crepitus  will  always  serve  to  establish  the  diapiusis  uf  fracture, 
fmcturcs  not  infn^qnently  occur  without  these  signs.  This  is  par- 
ticularly true  in  ihietures  of  the  filjula  near  the  ankle,  where  often 
the  only  si|,ms  arc  a  liniiteil  |H)iut  uf"  teucleruess  an*l  yaim  on  motion. 
An  examination  by  the  a'-rays  is  often  of  the  greatest  value,  not  only 
in  determining  the  presence  of  fracture  in  these  doubtful  ca.«te*', 
but  also  to  reveal  tlie  direction  of  the  fracture,  number  of  frag- 
ments, and  chanicter  of  dtsplacemeut,  in  cases  accompanied  by 
considerable  swelling. 

Prognosis. —  In  e«>ni]Kumd  fractures  of  the  leg,  especially  if  the 
bones  are  commiuutetl  and  the  soft  parts  extensively  injure*!,  the 
propiosis  is  exceedingly  grave.  Simple  fractures,  espt^*ially  the 
oblique  variety,  not  infrequently  become  eompound  by  carelessness 
in  handling  and  in  t^ln^p^)rtation.  In  sini|>le  fnietnres  of  one  or 
Ixith  bones  the  prognosis  is  genendly  favoniSjle  if  reiluction  is  per- 
fect and  can  be  maintainetl.  Dilbeulty  in  peiTnanent  fixation  of 
tlie  fragments  in  oblique  fractures  of  the  tibia  is  nften  encountered, 
ami  restdts  in  delay wl  union  and  shortening.  Improperly  treated 
Pott's  iracture  is  almost  sure  to  rt»sult  in  a  weak  ankle  wit  It  ever- 
sion  and  flat  foot. 

Treatment.  — Fractures  of  the  upper  extremity  of  the  tibia  in- 
volving the  j<tint  should  l>e  treattd  at  first  by  a  fnicture-liox  or 
side-splints,  with  an  iee-bag  or  cooling  kttions  to  the  joint :  later, 
by  a  plaster  cast  in  the  extended  or  slightly  flexttl  prisition.  lo 
transverse  fnietures  of  the  shafts  of  the  tibia  and  tibula,  or  of  either 
bone  ah<ne,  when  there  is  little  or  no  trauma  of  the  sot\  parts,  and 
when  reduction  can  be  efltvted,  the  immediate  applieatiim  of  a 
|)laster-of-Paris  cast  or  the  plasfvr  posterior  splint  is  to  be  reeom- 
mendeil.  In  fractures  by  direct  violence  when  there  is  extensive 
eontu.^ion  of  the  soil  parts  the  leg  should  be  placed  in  a  fracture- 
box  or  supported  by  siile-splints,  and  a  wet  <lressing  of  aluminium 
acetate  solution  should  be  applied  until  the  swelling  subsides,  after 
which  a  plaster-of- Paris  splint  s!i(»uld  be  employc^l. 

Oblique  fractures  of  the  tibia  with  fracture  of  the  fibula,  when 
the  tendency  to  overriding   is  marke<l,  should   be   treated  by  the 
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immediate  application  of  a  planter  castj  when  the  ennditi<tn  of  the 
soft  [Ktrts  will  jHTaiit,  tyll  extension  l>eing  inaintainwl  until  the 
liht-^tiT  liarileiis.  In  the^>  fracture:^,  wJiieh  are  i«ften  exceedingly 
dirtieiilt  to  rethice  accurately,  and  which  otiteu  hea*nie  tli>p!iieed 
during  the  applie^ition  of  the  planter  cii^t,  great  helj>  is  affmied  by 
the  use  of  the  fluoroscf>j>e  during  the  api^lieatiou  of  the  dresj^ing. 
It  Dot  infrerpiently  happens  th:it  owing  tii  the  condition  of  the  soft 
jKirls  these  ohlique  fractures  cainnot  W  treatt^^l  by  a  plaster  cjisl  for 
several  weeks  after  receipt  of  the  injury.  In  thesi'  circumstances 
it  is  desirable  to  maintain  some  degree  of  extension  h»  prevent 
union  with  dcforniity.  The  short  Desault  splint  will  be  fouod 
useful  under  these  circumstances  (I'^ig.  217). 

Fig.  217, 


?!iii?'|i^ 


Contioaous  traoUon  In  ft««ture  of  the  leg.    fStimaoti.) 

In  the  treatment  of  Pottos  frneture^  in  onler  to  insure  close 
union  of  the  broken  internal  malle<4us,  or  of  the  torn  ligament,  as 
well  as  cinnplete  reductitkn  of  the  angular  deformity  in  the  broken 
fibula,  the  foot  shotild  be  placed  in  a  {XASitioD  of  marked  inversion. 

Fio.  218. 


r'upuytirn's  splint.    (Groas.) 

The  use  of  the  Dupuytren  splint  (Fig.  218)  is  to  be  recommended 
until  the  swelling  subsides,  and  later  the  application  of  a  plaster 
cast,  which  maintains  the  f<x>t  in  a  position  »»f  strong  inversion. 

(hmiiuiiutf  fmctvrt's  should  be  treatcil  by  free  incisions,  remo\'al 
of  bl<x»d -clots,  lo«»se  fragments  of  bone,  and  torn  nniscle,  thorough 
disinfection  with  hydmgen  perrtxide,  or  formalin  solutirm  (1  :  50), 
and  pr»jlonged  irrigation  wiifi  }>ichloridc  solution  (1  :  lOOO), 
after  which  the  lx>nes  should  Im?  appmxiniated,  and  held  if  neces- 
sary- by  chromicized  catgtit  suturcj*.  and  the  wound  partly  closed 
with  generous  drainage.  The  employment  of  a  plaster-of-Paris 
cast,  with  windows  over  the  region  of  the  wound  and  drainage- 
openingj*,  is  of  the  greatest  value  in  the  tn'jitment  of  these  fract- 
ures, saving  the  patient  much  jmin  and  discomfort  during  the 
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earlier  dressings.  If  no  infection  occurs,  the  primarj'  dressings 
should  be  left  in  place  until  they  become  foul  from  wound  secre- 
tions. In  the  presence  of  a  progressive  infection  not  controlled  by 
local  measures  amputation  should  be  resorted  to  at  an  early  |>criod 
to  save  life. 

Fractures  of  the  Bones  of  the  Foot. 

Fractures  of  the  bones  of  the  foot  are  rare,  are  often  accoEU])anied 
by  wounds  of  the  soft  parts,  and  are  generally  due  to  direct  vio- 
lence. 

Fractures  of  the  calcaneum  may  be  ])roduced  by  a  full  ii|x>n 
the  feet  from  a  height,  or  by  muscular  action  in  falling  u]x)n  the 
ball  of  the  foot.  In  cases  caused  by  muscular  action  the  fracture 
is  apt  to  be  limited  to  the  posterior  portion  of  the  bone,  and  often 
to  the  jwint  of  attachment  of  the  Achilles  tendon. 

Fractures  of  the  astragfalus  are  generally  caused  by  falls  upon 
the  feet,  the  bone  being  crushed  between  the  tibia  and  calcaneum. 

Fractures  of  the  other  tarsal  bones  are  very  rare.  Those  of 
the  metatarsals  and  phalanges  are  more  common,  and,  as  in  the 
case  of  the  bones  of  the  hand,  are  i'requently  compound. 

The  diagnosis  is  often  difficult.  Fractures  of  the  calcaneum  can 
generally  be  recognized  by  local  tenderness,  mobility,  and  crepitus. 
If  limited  to  the  posterior  portion  of  the  bone,  the  fragment  at- 
tached to  the  tendo  Achillis  is  generally  drawn  upward.  Fractures 
of  the  antragalus  niay  be  assumed  if  there  is  localized  |>ain  on 
motion  of  the  foot,  crepitus,  and  inability  to  stand,  and  if  fracture 
of  the  other  noighlK>ring  bones  can  be  excluded.  Fractures  of  the 
metatarsal  hones  and  phalanffcs  can  generally  be  recognized  by  pal- 
pation. In  these  fractures  an  x-nxy  examination  is  often  ne<;cssary 
to  arrive  at  a  correct  diagnosis. 

The  treatment  of  compound  fractures  of  the  bones  of  the  fcKit  is 
the  same  as  in  other  localities,  and  consists  in  free  incisions,  thor- 
ough disinfection,  and  drainage.  In  simple  fractures  of  the  tarsal 
bones  the  foot  should  be  placed  at  a  right  angle  to  the  leg  and 
maintainwl  by  a  plaster  s])lint.  In  sej)aration  of  the  ]>osterior 
]>art  of  the  calcaneum,  with  displacement  U])ward  of  the  small 
fragment,  the  ]iosition  should  l)e  flexion  of  the  knee  and  extension 
of  the  ankle  to  relax  the  Acliilles  tendon.  In  comminuted  fract- 
urc^s  with  displacement  of  a  fragment  interfering  with  motion,  o]K'n 
o]K'ration  with  removal  of  the  offending  fragment  is  to  be  advised, 
if  the  conditions  are  such  as  to  insure  ])erff'ct  asepsis. 

The  treatment  of  fracture  of  the  metatarsal  Imjucs  and  phalanges 
should  be  by  rest  and  moulded  gutta-porrha  sj)lints.  Wet  dit>8- 
ings  for  the  first  few  days  after  the  injury  are  often  necessary  to 
subdue  inflammation  of  the  soft  ])arts  and  joint-membranes. 


CHAPTER  XXVIII. 

DISLOCATIONS. 

The  term  (Uslocation  in  its  surgical  sense  refers  to  a  se]Kiration 
of  the  articular  surfaces  of  two  or  more  bones  entering  into  the 
formation  of  a  joint. 

Tliis  seiKiration  is  generally  the  result  of  injur}*,  and  such 
dislocjitions  art^  calknl  frautiuific  dislocations :  it  is  occasionally 
brought  alH>ut  by  disease,  resulting  in  the  destruction  of  some  or 
all  of  the  tissues  of  the  joint,  after  which  the  l)one  is  displaced  by 
muscular  action  ;  these  dishx'ations  are  sjK»ken  of  as  pathofogic  or 
t<jx)ntnneoutf  disloaitions :  or  it  may  l)e  rarely  the  result  of  some 
pi-enatal  defect  or  nudformation,  in  which  aise  it  is  characterized 
as  a  oouf/eiiiUd  dislocation. 

A  dislocation  is  siiid  to  he  complete  when  the  articular  surfaces 
are  entirely  so]Kinited  from  each  other ;  imoviplctey  when  they 
remain  at  some  jx)int  in  contact.  As  in  the  case  of  fractures,  dis- 
hn-ations  may  be  simple  or  cfnnjionml ;  the  former  when  the  lesion 
is  covere<I  by  un})roken  skin,  the  latter  when  the  soft  jwrts  are 
lacerate*!,  creating  an  external  wound  leading  to  the  joint-cavity. 
A  romp/irateif  dishwuion  is  one  in  which  the  trauma  results  in 
additional  neighboring  injuiy,  as  a  fracture  of  (»ne  of  the  Iwnes 
forming  the  joint,  or  injury  to  adjacent  vessels  or  nerve-tnmks. 

The  terms  (loubhy  mulfijjle,  and  Hymmetrie  are  sometimes  em- 
ploytnl  to  ilcscril)e  dishxsitions  when  the  injury  results  in  more 
than  one  luxation. 

In  tlic  class! fic:it ion  of  dislocations  the  nomenclature  follows  no 
definite  system.  In  some  instiinces  the  name  of  the  joint  is  used 
to  (lesoril)e  the  dislocation,  as  dislocation  at  the  hip,  shoulder, 
elbow  ;  in  other  instanc(»s  the  distal  bone  is  nameil,  as  dislocation 
of  the  liea<l  of  the  radius  or  a  phalanx  or  metacarjMil  Ixme ;  in 
otlier<  the  pn)ximal  l)one  is  name<l,  as  <lislr»catioii  of  the  acromial 
einl  of  the  elavii'le  or  of  the  l(>wer  extn*mity  of  tlie  ulna.  In 
<l<'<rnbiiig  the  direction  of  a  dislocation,  the  terms  anterior,  pos- 
terior, external,  and  internal  are  employe<l  at  the  knee,  elbr)w,  and 
a  nuiiiIxT  of  otiier  johits  ;  in  other  instances  anatomic  regions  are 
used,  a-;  dorsd,  pubic,  sciatic,  thyroid  at  the  hip,  sul>glenoid,  sub- 
n>nieoid,  ete.,  at  the  shoulder. 

Tile  t<'rni  ji'tirfure-tlittlftrfiilou  is  u-^hI  in  injuries  of  the  spinal 
colinnn,  wiieu  l)oth  fnieture  and  dislocation  of  om*  or  more  of  the 
v<'rt«'l)nil  segments  have  oocurre<l. 
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Causation. — ^The  conditions  which  favor  dL«locations,  and  which 
theretore  may  be  regarded  as  pretlisposin^  factor^!,  tire:  ihi*  mu\v 
sex,  on  account  of  greater  ex|K>6ure  to  injury  ;  adult  life,  i>n  account 
of  the  diniiuiiihed  liability  to  fmclure  ;  injury  to  certain  joints  on 
account  of  their  large  range  of  niotinn  and  the  absence  of  su|jjvirt- 
ing  ligament^,  as  the  shoulder,  which  funtishes  nearly  one-half  ••f 
all  dishx'ations,  or  other  joints,  from  their  situation  being  uxjre 
exjMistHi  to  trauma,  as  the  elbow-  and  finger-joints.  Previous 
injury'  or  disease  may  pi^tlispose  a  joint  to  dislocation  by  caui^ing 
relaxation  of  the  snjjfutrting  caj^ule,  ligaments,  or  mnscles.  1*lie 
exciting  eauses  uf  dislocation  are  direct  or  indirect  violence  anrl 
muscular  action.  As  an  example  of  direct  injury  cau>iug  ilishicB- 
tion,  may  be  mentioned  a  fall  u|Min  tlie  liaek  fnmi  a  height,  giving 
rise  to  a  dislocjitiou  of  the  spinal  column  ;  indirect  vi«ilence  a«*ts 
by  a  force  receivetl  on  one  extremity  of  a  long  lK)iie  being  trans- 
mittcil  to  a  joint  situated  at  a  distance,  as  a  f:ill  "in  the  hand  or 
elU>w  cjuising  a  dislocjition  at  the  shoulder.  The  shoulder  has 
been  dishx-atcd  by  violent  muscular  action  alone,  tLs  in  thrc»\Ning  a 
ball  or  st(Hie.  IMusculnr  action,  however,  is  mrire  frequently  a' 
Ci>ntn!niting  cause,  acting  with  tlirtK't  or  iiulireet  violence. 

Pathologic  Anatomy .—U  niler  certain  conditions  of  disease,  as 
when  a  joint-capsule  has  Ijeen  greatly  relaxetl  by  distention  with 
fluid  or  llie  normal  sup|wrt  of  nniscular  structures  has  been  removed 
bv  pandysis,  incomplete  and  even  ccmiplete  dishxiition  may  iK-ciir 
without  ruptui*e  of  any  of  the  peri-articular  S4«ft  tissues.  Under 
normal  conditions,  however,  when  a  ilisltx'iition  occurs  there  is 
more  or  less  laceration  of  the  synovial  membrane,  capsule,  lig- 
aments, and  adjacent  muscidar  structures.  In  the  lmll-and-.«<M'ket 
joints  there  is  a  rent  in  the  capsule  through  wliicli  the  head  of  the 
bone  prtjtrudes  ;  in  the  hinge-joints  the  vari<»us  ligtimciits  aix*  ex- 
tensively damage<l,  and  not  infrequently  the  bony  attachments  of 
the  ligaments  are  separate<l.  Hemorrhage  is  always  present  from 
the  torn  tissues,  and  may  l)e  sufficient  to  form  a  distinct  ham)at*»ma. 
Following  the  injury  there  is  considcnible  inliaminator}'  rcactlrm, 
and  in  unreduced  disl<K^itions  the  resulting  exudate  l>econies 
organized  and  is  eonverteil  into  dense  connective  tissue,  which 
often  rentiers  snbscMpjent  efforts  at  reduction  inefleetuaU 

This  formati(tn  of  dense  iilirons  tissue  will  often  surround  the 
head  of  a  dishn-ated  Ininc,  eventiudly  forming  a  new  sf»cket,  whi<-h 
may  later  lw<ime  lineil  with  a  kind  of  synovial  membrane  aUow- 
ing  considend>]e  mot  if  m. 

Diagnosis  of  Dislocations  in  General. — The  symptoms  com- 
monly pre'sent  in  traumatic  dislix-ation  nw  pain,  severe  ;it  the  time 
of  injury,  continuing  ni(Hlerately  while  the  luxatiim  remains  un- 
reduced,   but    markeilly   increastnl   Uy    any    motion    of  the  part  ; 
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tlefomiity  which  is  penorally  apparent  on  inspectinn  ;  shortening  or 
lenijthcning  of  the  liiul>»  accordintr  to  the  direetitm  of  the  displace- 
nuTit,  but  without  change  in  the  length  of  the  l>one  ;  <thliteration 
of  the  nitrmal  outUnes  t>f  the  joint  ;  abnormal  relatinji  r>f  iht*  l»ony 
prMniineuee,< ;  re^lrietinl  motion  of  tfie  Hmb  ;  ehange  in  the  axis 
of  the  displaced  Iwine  ;  absence  of  the  heatl  of  a  boue  from  its 
socket,  or  it«  presence  in  an  abnormal  |xtsition  ;  ahsenoe  of  a 
tendency  to  redisplacement  after  rednetion.  The  diiferential 
diagno>is  Ix'tween  a  ^lisloosition  and  a  fracture  near  a  joint  is  often 
flifticult.  In  general  the  synijjtoriis  which  suggest  dishxnitiou  are 
restricted  motion,  absence  of  crepitus,  and  llic  fact  that  the  de- 
formity is  not  repnKhiced  afler  reduction.  Those  which  suggest 
fracture  are  abnormal  mobility,  bony  crepitus,  and  the  tendency 
to  recurrence  of  the  dcJormity  after  riiluctirjii  unless  the  parts  are 
scH'urcly  held.  The  symptoms  common  to  lioth  injuries  are  |i5iin, 
dcft»rmity»  obliteration  uf  the  normal  outlines  of  the  joint,  and  a 
change  in  the  axis  of  the  iKvne. 

It  should  always  l>e  remembered  that  both  frticture  and  disloca- 
tion may  and  fre<juently  do  exist  in  the  same  ciise.  In  s|x»nta- 
ncons  tlisliK-.ilions  there  h  a  bistorv  of  previous  paralysis  or  joint- 
disi>asc,  and  in  congential  luxations  the  defonnity  is  present  from 
birth.  In  all  doubtful  aiijtes  the  examination  should  be  conducted 
under  general  aniesthesia  and  controlled  by  a  fluoroscopic  exami- 
nation or  nidiogniph. 

Treatmeilt. — Three  methiHls  are  employetl  in  the  tresitment  of 
n^'cnt  disltjcations.  These  are  re<lnction  liy  manipulatiou,  In*  ex- 
tension, and  by  o])en  ojieration.  Reduction  by  manijiulation  cfm- 
sists  in  executing  ciTtain  movements  of  the  limb  In-  whii-h  ihe 
displace<I  extremity  of  the  bone  is  made  to  r«»ch  its  sr»cket  by  the 
same  route  taken  in  its  exit ;  the  method  is  chieriy  applicalde  to  the 
shonhlcr  and  hip.  Tfie  mctlui^l  by  extension  consists  in  the  em- 
ployment of  manual  traction  on  the  limb  with  firm  counter- 
extension  ljy  an  assistant.  The  first  effect  of  this  is  ti>  relax 
the  firmly  contracted  muscles,  after  which  the  Ixme  (»ften  t-lip.^ 
Iwiek  into  pjsition  or  may  lx»  eaL?ily  replace<l  by  nianipuhition. 
Formerly,  when  more  force  was  recjuireil  than  could  l»e  bnmght 
to  bear  on  the  part  by  manual  traction,  eomt»ound  pulleys  were 
employed,  l>ut  ttnlay  *>peii  ojwration  is  generally  preferred  to  the 
u»e  of  great  fonx*.  He<luction  l>y  tijx'n  ojvcratiou  .'»h«>uld  l)e 
resorted  to  when  other  methods  fail.  It  shoid<l»  however,  never 
be  undertaken  unless  the  conditions  an^  such  a?^  to  insure  a  thor- 
oughly aseptic  oj»cration.  Under  favorable  <Minditions  tlie  joint 
Ciin  Ik'  freely  expose<I  by  incision,  any  lands  of  mns<'le  or  fascia 
preventing  re<luction  divided  r>r  tlisplacid,  the  l>one  n*place<l, 
the  joint-cavity  thorotighly  irrigattHl,  the  capsule  and  soft  {lartu 
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UDit«il,  and  an  immovable  dresj^inp  applied.  The  qiie^^tion  of 
<lralna;r«'  shotild  he  seftltil  hv  the  oper.itur  at  the  time  of  operation, 
when  the  tHuniition  of  the  part  is  known  and  tlie  pt'rftY^tion  of 
tivhnie  aj)i>rtH'iat<Hi. 

In  <ti(I  (llftfucfilhn^  the  ob&itaclej*  t<>  reduction  and  restoration  of 
iVuietion  eonsl^t  in  firm  fibrous  adhesions  htilding  the  dij<plat^ 
l)one  in  its  abnormal  position  ;  filling  up  of  the  socket  l>v  fibmus 
tuatt<nal,  whieh  would  prevent  complete  reduction  ;  and  changes 
in  the  articular  surfaces,  as  erosion  or  disappearance  of  tlie  e:ir- 
tilage,  which,  if  reduction  could  be  accomplivhe<b  won  hi  prevent 
ftxv  nintinii  in  the  joint.  The  €|uestinn  of  attemjiting  rcihietion 
in  these  «ises  should  alway?;  be  deciileti  by  the  patient  atb-r  a  rsin- 
did  statement  ot*  tlie  probabilities  i>f  improvement  and  the  ri>k.« 
of  o|)eration.  It  shmdd  not  be  forgotten,  moreover,  that  a  fair 
functional  result  will  often  follow  the  fr»rmatifin  of  a  false  joint, 
and  that  late  re<hiction  is  often  followed  bv  complete  anrhylosis. 

Attempt,-,  at  rwluetion  in  these  ciises  bv  manipulation  and 
extension  should  not  be  undertaken  after  the  formation  of  firru 
adltesions,  a»  the  danger  of  fracture  is  great,  which,  if  it  should 
iHVur,  would  necessarily  diminish  tlie  cliances  of  subsequent  re- 
duction by  any  means.  The  fody  safe  method  is  by  open  arth- 
rotoiny,  removal  of  the  obstmering  fibn>ys  material,  IcKKsening  of 
the  displaced  extremity  of  the  Imne,  and  replacement  by  means  of 
©levators  or  the  McBurney  hook.  The  subsequent  steps  of  the 
o|H»ration  are  the  same  as  in  the  ease  of  recent  disl<H2^itious.  Pas- 
sive nu>tion  should  l>e  undertaken  early  ;  and  later,  massiige, 
Kiths,  and  electricity  will  serve  to  restore  the  function  of  the  >ut- 
nuuuling  muscles.  Excision  of  the  head  of  the  bone,  in  cases  of 
MiutHlueeil  dislocation  with  greatly  restricte<l  motion,  offers,  espe- 
cially in  llie  shoulder,  a  lair  ehanc<^  for  an  improved  functional 
fe*uit, 

ihm^Ktumf  filsf ovations  of  the  larger  joints  are  justly  con- 
tidtM^nl  as  among  tlie  most  serious  of  ImkIiIv  injuries.  They 
^MH^dly  outnmk  in  gravity  compound  fractures,  for  the  reason 
thai  a  ndatively  greater  degree  of  force  is  necessary  for  their 
piXHhictiou,  ami  tlu»  resulting  shm-k  and  hiceratton  ot'  neighbor- 
ii^  ilMitU^  add  greatly  to  their  gravity.  When  the  injury  to 
IIm^  \HN<"tt'ls  nerves,  and  other  sntY  parts  is  iH^'oud  re[iair,  imme- 
4kklv  Hinputsition  is  to  be  advised  ;  when  there  is  a  possibility  i»f 
«4kvii^  the  limb,  thorough  disinfection  t>f  the  wound,  removal  of 
UMTii  of  bmi«c<l  fragments  of  musch^  and  fascia,  reduction  of  the 
\H»KHH^ti^Ml  with  or  without  excision,  partial  closure  of  the  woutnl 
\(\i)  '  Nut  drainagi^  and  an  immovable  dressing,  and  fixing  tlie 
^i,  ,      \  .'Cable  position  for  ancliylosis,  are  to  he  rccommcnih'<l. 

I^ll^^  ^vH^'Ueett  of  infection  e;dl    t<>r   prompt   revi>ion  ;  an<l   if 
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progressive,  amputiition  should  not  be  delayed.  CoiiiiK>«ind  dis- 
locations in  the  smtdler  joints  prejp^eut  a  less  serious  oiithjok,  and 
conservative  nieasure.'*  may  safely  be  carrie<l  out  in  the  majority  of 
instances* 

SPECIAL  DISLOCATIONS. 

Dislocation  of  the  Jaw. 

Dislocation  of  the  jaw  i:*  of  fairiy  frequent  wcnrrence,  and  is 
i^iiUse<l  by  opening  the  mouth  widely,  as  in  laiitrhiug^  vimiitin^,  or 
in  dental  procwlnres  ;  occasionally  it  is  priHjiiei-<l  by  a  blow  on  the 
chin  while  the  jaws  are  sefKirated.  It  is  jx<'ucrally  bilateml, 
although  it  may  itccur  un  one  side  only.  When  the  nmoth  is 
o{M?netl,  the  condyles  of  the  jaw  normally  |*ass  forward  to  the 
articular  eminetK.'es  ;  a  sudden  iiicrejise  ui  this  movement,  with 
stnmg  contraction  of  the  external  pter%'p)id  musck\s,  re^sult^i  in 
the  condyles  slijiping  over  this  eminence  into  the  tenip^ral  fossa. 
The  intenirticular  tibrocartilage  is  generally  drawn  forward  with 
the  condyle. 

Fig.  219. 


^V 


0^' 


Bilateml  dlslocBtion  of  th«  lower  Jaw.    flUmilton. » 

Diagnosis. — In  bilateral  dishication  the  mouth  is  widely  open, 
the  lower  jaw  projecting  sitmewhat  forward  (Fig.  210),  the  coro- 
noid  priK»,s  cnn  In;  felt  through  the  mouth  to  be  displaced  for- 
wanl  under  the  zj-goma,  and  a  hollow  om  be  iseen  in  front  of  the 
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ear.  Speech  and  swallowing  are  impaired,  and  j?alivatiou  is 
present.  If  the  dislocation  has  occurred  on  one  side  oiilv,  there 
is  less  deformity  and  the  chin  is  deviated  toward  the  normul  side. 
Treatment. — Reduction  is  generally  easy.  The  surgiM^n  should 
place  his  thumbs,  protected  with  towelling  or  gauze,  upon  the 
last  molar  tooth  of  each  side,  and  make  firm  pressure  downward 
until  the  muscles  are  relaxed  ;  he  should  then  press  the  jaw  back- 
ward and  at  the  same  time  elevate  the  symphysis  by  the  dis- 
engaged fingers.  After  reduction  it  is  well  to  apply  a  four-tailetl 
bandage  to  prevent  for  a  few  days  any  excessive  movements  of 
the  jaw  until  the  torn  capsule  has  united. 

Dislocations  of  the  Clavicle. 

Dislocations  of  the  clavicle  may  occur  at  either  end.  Disloca- 
tions at  the  sternal  end  may  be  forward,  backward,  or  upward  ;  dislo- 
cations at  the  acromial  end  may  be  upward  or  downward.  Of  these, 
the  dislocation  forward  of  the  sternal  extremity,  and  upward  of  the 
acromial  extremity,  are  the  commonest.    All  other  varieties  are  rare. 

Dislocations  of  the  Sternal  End. — ^These  are  produced  gener- 
ally by  some  force  ap]>lied  to  the  tip  of  the  shoulder  forcing  it 
violently  backward,  forward,  or  downward,  which  drives  the 
sternal  extremity  of  the  bone  from  its  bed.  Direct  violence  by 
blows  or  crushes  may  give  rise  to  the  backward  variety. 

Diagnosis. — In  all  cases  there  is  a  history  of  injur}',  with  pain 
in  the  region  of  the  sternoclavicular  j(nnt  and  inability  to  use  the 
arm.  In  fonvard  dislocation  the  head  of  the  bone  rests  in  front 
of  the  sternum,  forming  a  distinct  j)r(>minence  at  the  nwi  of  the 
neck ;  the  shoulder  is  a])])areiitly  nearer  the  median  line  than 
normal ;  the  sternoniastoid  muscle  is  rigid.  In  backward  disloca- 
tion there  is  a  dej)ression  at  the  ])oint  normally  (K?cupie<l  by  the 
head  of  the  bone ;  the  noek  is  rigid  ;  the  shoulder  falls  inward. 
There  may  be  congestion  of  the  arm,  dys})n(ea,  or  dysphagia  from 
pressure  on  the  venous  trunks,  trachea,  or  cesophagus.  In  the 
u])wanl  variety  the  disl(K'ated  end  of  the  bone  cim  be  distinctly 
felt  above  the  sternum,  behind  the  sternal  origin  of  the  sternoinas- 
toid  nmscle. 

Treatment. — In  all  these  varieties  reduction  is  generally  easy, 
an<l  is  effected  by  ])laeing  tlie  knee  firmly  against  the  spine  l)etween 
the  scapuhe  and  with  botli  hands  draw  ing  the  shoulders  backward. 
Direct  pressure  over  the  head  of  the  displaced  bone  will  often 
facilitate  re<luetion. 

Tln'  classic  retention  dressing  is  a  figure-of-eight  bandage  a])j)lie(l 
posteriorly  to  the  slioulders.  Stimson  advises  holding  the  shoulder 
forward  by  an  anterior  figure-ot-eiglit  or  Velpeau  bandag(». 
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If  the  tendency  to  displacement  is  marked,  and  especially  if 
in  backward  dislocations  pressure-symptoms  are  unrelieved,  open 
operation  with  suture  or  excision  of  the  head  of  the  bone  is  indi- 
cated. 

Dislocations  of  the  Acromial  End. — Upicard  dislocations  are 
generally  produced  by  a]>plications  of  force  to  the  tip  of  the  shoul- 
der in  a  downwanl  direction  plus  vigorous  contraction  of  the 
tra])ezius  muscle  which  draws  the  acromial  extremity  of  the  bone 
upwanl.  In  the  rare  dotrnward  displacements  the  force  is  usually 
applied  from  above  In  a  downward  direction  to  the  upper  surfiice 


Fig.  220. 


DrcsHin^  for  supra-acromial  disiocatiou  of  the  clavicle.    (8tiinson.) 


of  the  clavicle.  The  outer  extremity  of  the  bone  is  displaced 
downward  and  slijrhtly  backwanl,  the  acromi(«i  often  overriding  it. 
Sulx^onicoitl  downward  disloaitions  of  the  acromial  extremity  of 
the  rlavifle  liavo  l)oen  descrilxMl,  althoiigii  their  existence  is  doubtful. 
Diagnosis. — In  the  common  upwanl  luxation  the  pain  at  the 
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time  of  the  injury  may  be  slight,  and  the  resulting  dLsability  L 
signifiauit,  but  in  nmst  instanet's  vohmtarv  niotiou  and  pnpssujv 
over  the  displaced  bone  are  aectimpiinied  by  severe  paiD^  and  there 
\8  inability  tc»  rai.se  the  arm  above  the  head.  The  sboulder-tip  ifj 
deprciiscnl,  the  aerniiiial  extremity  «if  the  clavicle  pn>fe<'t.s  iip^fraid 
and  may  nverridi'  tlu-  aemmion,  ami  imless  tlu*  swelHnw"  i>  marked 
it>  sniMHth  articular  tJKH't  can  Ix'  e^Lsily  rc<»<>giuze<l  by  palpatioo. 

In  the  downward  variety,  in  addition  to  the  locsilized  pain  thtTB 
n»ay  Im-  nunibncjis  of  tlie  arm  from  prt^sure  on  the  brachial  pleJtu^v 
The  deformity  is  ea^^ily  recognizeti  by  io>f»t>cti«tn  or  pal|)ation.  The 
clavicle  is  dt'pn^ssctj,  the  acndiiion  U  promiiivnt,  and  it^  articular 
facet  may  lAUo  hv  palpited. 

Treatment.—Kwluction  is  ea>ily  accunipli>lic<l  in  most  cases 
by  cjirrying  the  shoulder  upward  and  back\vanl,  with  pressure 
over  die  disjilac4;*fl  extremity  of  the  l»oue  in  the  upward  variety. 
In  tlie  upward  variety  retenlioii  of  tlie  Intnc  in  its  normal  p<l^itioo 
is  often  ditlicult,  but  is  l>est  effected  by  tlie  use  of  ]Moort*'s  figure- 
of-eight  l>anduge  fn»m  the  eJbow  to  the  opjM>>iite  shoulder,  or  bv 
Stimson's  methotl,  which  consists  in  placing-  the  centre  of  a  long' 
strip  of  adhesive  plaster  under  the  flexe*l  elbow,  and  carri'ing  the 
ends  upwaixl,  one  in  front  and  one  Iwhind  the  arm.  and  crossing 
them  just  over  the  acntmim'lavicular  joint.  During  its  appli- 
cation thecllKnv  should  be  pushe<i  forcibly  upward  and  the  clavicle 
downward  (Fig.  220).  In  the  do^v^lward  variety,  after  reduction 
the  arm  should  be  fixed  to  the  side  by  a  sling  and  cliest-binder. 

Dislocations  of  the  Spine. 

If  one  examines  the  spinal  column  in  an  articulated  skeleton,  it 

will  be  fouml  that  in  the  cervical  region  the  articular  processes  hxik 
generally  upward  and  down ward»  and  that  the  slight  antero-jiosterior 
slojie  is  not  sufficient  to  prevent  a  se|ianition  an*!  sliding  for^'ard 
of  the  upper  vertebra  Ufnin  the  lower  ii*  sufficient  force  is  a])pli«l. 
It  will  also  be  seen  that  an  acute  auterii>r  Ih'Xinti  of  the  head  and 
neck  woulil  tend  to  separate  these  articular  jirocesses  and  product* 
such  a  sliding  forward.  In  the  dorsal  and  luml>ar  regions^  how- 
ever, the  direction  of  the  articulating  surfaces  is  such  that  this 
displacement  couhl  not  occur  without  a  fnicture  of  the  articular 
processes  unless  the  up|)er  vertebra  was  drawn  vertit^dly  upwanl 
for  a  considerable  distance,  a  condition  which  would  practically 
never  result  from  any  oixlinary  violence.  These  conditions  will 
serve  to  explain  the  fact  that  dishwatious  of  the  spine  alone  with- 
out fracture  are  ex(\M^lingly  rare,  and  arc  pnictieally  liniitcil  to  the 
cervical  region.  The  association  of  dislixration  with  fractun*  is  of 
frequent  occurrence,  however ;  these  injuries,  which  are  spoken  of 
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as  fraciure-didoeaiums^  have  lieen  described  in  the  section  devottxl 
tL>  Fractures  of  the  Spine. 

Disl*x"ations  of  the  vtTtebrff!,  like  fractnre*,  arc  generally  j»nt- 
ductal  l>y  some  tbrce  whiuh  bends  the  spine  iK'Voiid  its  iiornml 
limits  of  motion.  This  ben<ntig  may  be  the  result  of  tlirect 
violence,  as  a  blow  on  the  back  of  the  neck,  or  by  the  indirect 
violence  of  a  force  applied  to  a  distant  point  of  the  vertcbml  eol" 
umn,  as  div-ing  into  shallow  water  and  striking  the  hrad  violently 
ag;iinst  the  iMtttom,  causing  sudden  acute  flexion.  Muscular  action 
may  also  play  a  part  in  the  prmkiction  of  disl«»cation,  as  in  a  sud- 
den violent  rtttary  motion  of  tlie  head  during  autero-posterior  or 
lateral  flexion. 

Several  varieties  of  dislocation  cK-eur  in  the  cervical  region.  In 
the  great  majority  of  instances  the  upper  vertebra  is  displace*  1  for- 
ward on  the  underlying  one.  If  the  articular  prtxresses  on  Iwith 
sides  are  separated^  the  dislocation  is  sjx>kcn  of  as  a  bUuieral  dis- 
location ;  if  on  one  side  only,  a  unilaieral  dl*lr>cation.  The  former 
is  almost  always  pniduced  by  a  violent  iH-nding  forward  i>f  the 
head  and  neck  ;  the  latter,  by  extreme  lateral  flexion  ali>ne  or 
omiliined  with  rotiition.  Dishx-iitions  backwartl,  unilateral  and 
bilateral,  have  been  recfinlcd,  but  are  very  nire.  Bilateral  dls- 
hx^ition  in  oppisite  direction.^ — -that  is,  a  <lisplacement  of  the 
articular  process  f  >rwanl  on  one  side  and  backward  on  the  other — 
has  also  been  rtvordeil.  In  fbrwartl  bilateral  disl<)eaiion>  the  liga- 
ments are  torn,  the  intervertebnd  ^iisk  is  lacerated,  the  articular 
pnx'csse.s  of  the  up|>er  vertebm  lie  in  the  interverteliral  notches  of 
the  lower,  the  «jord  L>  cnisheil,  the  surroumiing  plexus  of  veins  is 
injurtHl  giving  rise  t<»  heniorrliagt*  into  the  canal,  auil  the  nerves 
are  stretched  or  crushe*!  as  they  emerge  from  the  intervertebral 
foramina.  In  unilateral  dislocation  the  def<>rmitv  is  less,  and  the 
cord  may  l»e  simply  stretchcfl  ami  nr»t  cnishe<l ;  the  same  is  true 
in  the  bilateral  variety  if  the  fli-^Iocaition  is  not  ei*ui|>lete,  'as  oc<*a- 
sictnally  ha|t|K'ns.  In  these  eases  the  articular  surfaces  are  not 
entirely  s<'parate<l  from  each  4jther. 

Diagnosis. — As  in  fractures  of  the  cervical  spine,  there  is  a  hist<ir\* 
of  a  sctvi-re  injury  resulting  in  exaggerate*!  flexion  «if  the  vertcbml 
euhmin,  followed  generally  by  complete  |Kirtiph>gia  lM'lt>w  the  (wtint 
of  injuiy.  There  is  h»c;dize<l  p«iin  in  the  neck,  which  is  im-reasiHl  by 
any  motii>n  <>f  the  head.  Neuralgic  pains  juid  muscular  twitchings 
are  occasionally  observed  over  the  distribntitm  of  one  or  more  of 
the  spinal  nerves  einergitig  from  the  injured  inter\ertehral  forsi- 
mina. 

Hyperpyrexia,  inequality  of  the  pupils,  and  loc:ilize<l  vascular 
disturlmnces,  occur  in  certain  cases,  due  to  sympathetic  irritation. 

In  unilateral  or  inctunplete  dish>cation  the  cord-injur)*  may  be 
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slight,  and  the  resulting  symptoms  irregular  and  due  simply  to 
traction  on  the  cord  and  its  nerves,  or  to  pressure  from  lH>ne  or 
hemorrhage.  In  tliese  cases  the  motor  jniralysis  is  generally  more 
extensive  than  the  sensory ;  both  may  be  incomplete. 

In  addition  to  the  symptoms  enumerated  alwve,  examination 
will  reveal  the  presence  of  deformity  and  rigidity  of  the  neck, 
with  an  absence  of  crepitus.  There  is  irregularity  in  the  line  of 
the  transverse  and  spinous  processes.  A  prominence  of  the  dis- 
located vertebral  Ixxly  may  often  be  seen  or  felt  at  the  back  of  the 
pharjnx  ;  the  respiration  is  embarrassed  if  the  injury  is  above  the 
origin  of  the  phrenics.  Priapism  is  present  in  some  cases.  Cj's- 
titis  and  bedsores  are  prone  to  develop  soon  after  the  injurj*,  and 
eventually  give  rise  to  septic  symptoms. 

Prognosis. — This  de|)ends  entirely  upon  the  amount  of  injurj'  to 
the  cord.  If  there  is  evidence  of  a  complete  transverse  crushing 
lesion,  death  is  certain ;  within  a  few  days  if  the  injur}'  is  above 
the  exit  of  the  phrenic  nerve;  at  a  later  period  if  below  this 
point.  In  incomplete  dislocations  when  the  injury  to  the  cord  is 
slight  or  the  symptoms  due  to  pressure  or  hemorrhage,  recoven' 
may  occur. 

Treatment. — In  unilateral  or  incomplete  dislocations,  and  in  all 
other  cases  in  which  there  is  no  evidence  of  a  complete  transverse 
lesion  of  the  conl,  an  attempt  at  reduction  shtnild  be  made.  If 
the  conl  is  crusheil,  retluction  will  nccom])lish  nothing,  as  restora- 
tion of  function  is  impossible.  On  account  of  a  jwssible  error  in 
estimating  the  degree  of  injury  to  tlie  conl,  some  surgeons  advise 
that  an  attem])t  at  reduction  l)e  made  in  ever}*  instance.  The 
methods  employed  to  effect  reduction  in  cervicid  dislocations  are 
of  two  kinds:   by  manij>nlatioii  and  by  <>j)en  operation. 

The  meth<Kl  ])y  nHtuqmlatlon  consists  in  the  em])loynient  of 
vertical  extension,  flexion,  and  rotation.  In  a  case  under  the  ob- 
servation of  the  writer,  a  dislocation  hi<:li  uj)  in  the  cers'ical  region 
was  readily  reduced  l>y  simj)ly  placing  one  hand  under  the  j^atient's 
chin,  the  other  un<l<T  the  occijnit,  and  ex<'rting  steady  traction 
uj)ward,  the  patient  being  in  the  sitting  position.  The  replacement 
was  accompanie<l  by  a  distinct  sua]),  sucli  as  is  often  observed  in 
the  re])lacenient  of  otlicr  disltK-attHl  Iwrncs.  In  forwartl  disloca- 
tions tlie  surgeon  sliould  first  emjjloy  flexion  to  disengage  the 
articuhir  processes,  tlien  traction  upward  and  extension  of  the  head. 
In  unilateral  disl<M'ations  lateral  flexion  towanl  the  healtliy  side 
should  j)rec<'(le  npwaixl  tniction  and  rotation,  (.'ounterextension  is 
often  nei'cssary  in  carr^'ing  out  these  manipulations,  and  is  favored 
by  ])laeing  the  ])atient  on  an*  inclined  plane.  If  reduction  is  not 
accomplislie<l  by  these  means,  the  patient  should  Ih»  pre|>an»<l  for 
ojnrati(ni,  which  is   carried  out  in  the  tollowiii<r  manner:  Under 
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gc'iieml  aiiiestliesia  the  patient  slioiihl  hv  plared  fooe  ilowiiward  an 
an  r)|M^rating-tal)le,  the  head  pmjt'CtTiig  .-lijjhtly  over  the  cml  and 
firmly  held  bv  an  assistant,  who  latvr  wilt  thus  Ik."  ahh'  tu  ixirute 
suoh  mr>vements  as  are  dirtH'tenl  by  the  surgvini.  An  inci-ion  six 
inches  in  leu^rth  is  then  made  in  the  nietiian  line  over  the  spinous 
pnwess,  the  eilges  of  tlie  wound  aiv  rtrinly  hehl  apart  by  retractors, 
and  all  imisculur  and  a|Mineurotio  structures  disseeteil  free  from 
the  >pim><,  laminae,  ami  transverse  processes.  As  stion  lu^  this  is 
acc<»mplishe«l  and  the  bkinling  arresUnl,  the  glistening  artieular 
facet  of  the  inferior  vertebra  can  generally  be  seen,  with  the  dis- 
placed articular  pi*ocess  of  the  dislncatetl  veitebra  above.  The 
assistant  in  charge  of  the  hcitd,  under  the  direction  of  the  ,«^iirge«m, 
exe<^utes  the  various  movements  of  Hexion,  upward  tniction^  rota- 
titui,  etc.,  nec<vssiiry  to  disengage  the  locked  articular  processes, 
after  which  the  surgeon  by  the  use  of  hooLs  and  elevators  ctin 
generally  smveed  in  pr^-ing  or  drawing  the  l>ane  back  into  place. 
The  wounti  should  then  Im^  ch*se«l  with  a  small  (Irain,  dri-sstnl  anti- 
septically,  an<l  the  head  and  neck  firmly  held  by  a  phis terK>f- Paris 
btinthige. 

It  should  he  remetnbcre«l  that  efTtrts  at  reduction  have  occa- 
sionally causcfl  sudden  fleath  when  the  injury  was  located  high  in 
the  cervical  region. 

As  dislocation  unn(Toni(uinie«l  by  fracture  practicallv  never 
occurs  1k*1ow  the  cervical  region,  the  rrader  is  referred  to  the  see- 
ti^m  devoted  to  Fractures  of  the  Spine  for  a  consideration  of  these 
injuries  in  the  dors;d  and  lumbar  regions. 


Dislocatdons  of  the  Stemimi. 

Bony  union  of  the  thi"ee  portions  of  the  stemura  occurs  late 
in  life  if  at  all,  rarely  liefore  the  fortieth  Vf:ir.  I^'fitre  ossificji- 
tiou  takes  platx'  s«'|Mirations  may  mt'ur  at  the  lines  of  uniim,  giv- 
ing rise  to  two  varieties  of  dishjcation  :  those  of  the  Iwdv  from 
the  manu!»ri(im,  and  tliose  of  the  ensiform. 

Dislocations  of  the  body  from  the  manubrioin  are  generally 
prothictHl  by  some  violent  crashing  force,  and  are  often  accom- 
paniefl  by  (it her  injuries. 

The  symptoms  are  hx^ilized  pain,  which  is  increas<'<l  by  respira- 
tory- etlorts,  and  tlie  ]»resen<'!e  of  an  elevation  of  the  np|>er  liortler 
of  the  gladiolus,  which  can  he  easily  palpate<l  under  the  skin. 
This  transverse  ridge  lies  at  t!ie  j)o»nt  of  junction  «»f  the  second 
costal  cartilages;  and  as  these  generally  n^main  attached  to  the 
manubrium,  there  is  on  either  extremity  of  this  ridge  a  small 
de|»r<'ssion  caused  by  sepamtion  of  the  cartilages. 

The  treatment  i*  the  same  as  in  fractures  of  the  sternum.     Re- 


anc  tW  MHt  fiufwat  of  all  clisl«>- 
tbtt  t^  oecv  wmn  oAcfi  than  all 
TW  M«wi  oT  tits  (mjnan'i  sf^  in 
'  of  iHpMtiBce :  tfcr  lMf*e  engr  of  motMi  in  the  joint, 
stnin  of  iafny^  aad  dv  Aalkmugtg  of  the  glenoid 
Oivitj. 

Onm.^ — DifiwjrtiPDg  of  the  eboidder  are  ctn^ed  both  bv  dinect 
•ad  iii£rael  vinfence.  Direct  violeooe  may  cause  di^lucation  In*  a 
611  oo  the  poiat  ^  the  shoulder,  bot  more  commonly  by  a  blow 
on  the  apper  part  of  the  arm  while  it  is  aMucted  or  raided  above 
the  head,  the  direction  of  the  blow  being  $vch  as  to  drive  the  head 
of  the  bone  away  from  the  glenokl  cavr^tr.  Indirect  violent^* 
taoaa  di«locatifMi  generally  by  a  fall  on  the  hand  or  ell>ow. 
HiiM!ulur  arti<in  not  Infrequently  acts  as  a  contributing  cause,  as 
ovidencwj  by  the  frecjueiicy  of  di£ilf)cations  occurring  during  ath- 
letic (*ports,  esjjecially  wrestling:. 

SliouMer  dislfication  if*  estj^entially  an  injuri'  of  middle  adult  life, 
the  Kime  cause  prtxlucing  fracture  of  the  clavicle  or  dislocation  of 
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the  dhow  in  early  life,  and  not  infrequently  fracture  of  the  neck 
of  the  humerus  in  later  life. 

Varieties,— The  following  are  the  varieties  of  shoulder  dishx-a- 
tion,  in  the  order  of  their  frequency :  siilMntracoid,  subglenoid, 
sul>s(«nou.s  sulK'laviouIar,  and  suprae4>rae»>id. 

In  like  liuhcoracoifl  variety  (Fig.  221j,  which  is  by  far  the  most 
c^'immoQ^  the  capsule  is  ruptured  anteriorly,  allowing  the  hea«l  of 
the  hone  to  protrude  through  the  n-ut.  The  head  rests  under  llie 
ooracoid  process  generally  al>ove  tlie  tendon  of  the  subscapularii», 

Fio.  22L 


Subcoracoid  dUlocation  of  the  left  shoalder.    (Stimson.) 

although  the  fibres  of  this  muscle  may  be  ruptured  or  pushed  for- 
wani,  embracing  the  head  of  the  bone.  If  the  articular  surface 
of  the  humerus  is  in  o>ntart  with  the  margin  <>f  the  glenoid,  this 
dish lOiit ion  is  ot\en  spiken  of  as  inromjffrfc ;  if  the  head  is  pu.>heil 
partly  Ijeyond  the  cornciu«l,  the  terra  intmroracoiti  dlshxtition  ha.* 
been  suggistfnl ;  if  completely  beyond  the  conicoid,  the  dislocation 
sb<»uld  Iw  classed  as  ttubcinvirulnr. 

In   the  HuhtjU'iinid  variety  the  lower  portion  of  the  capsule  is 

rtipturetl ;  the  head  of  the  humerus  rests  Ix-low  theglonord  fossa  on 

or  in  fnmt  of  tfje  axillary  lM>rder  of  the  seapuUi  below  the  tendon 

of  the  suhscapulari^.     In  extreme  downward  displacement  of  the 

3B 
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duction  is  accomplished  by  direct  pressure  aided  hy  dorsal  flexion 
of  the  trunk,  after  which  the  movements  of  the  chest  should  l)e 
limited  by  a  tight  binder. 

Dislocations  of  the  ensiform  are  exceedingly  rare,  and  are 
produo-ed  by  direct  violence  or  tight  lacing.  The  base  of  the 
ensiform  may  be  displaced  backward,  or  its  tip  may  !>e  directed 
inward,  toward  the  spine,  at  right  angles  to  the  body  of  the 
sternum. 

The  symptoms  are  pain,  which  is  increased  by  motion  or  taking 
food.  In  several  reported  cases  persistent  vomiting  was  the  most 
prominent  symptom. 

Treatment. — Reduction  is  best  accomplished  by  incision  and 
replacement  of  the  bone,  with  suture,  if  necessary,  to  prevent 
recurrence. 

Dislocations  of  the  Ribs. 

A  few  examples  of  dislocation  of  tlie  head  of  the  ribs  from  the 
vertebral  column  have  been  re|)orted,  generally  accom|)anied  by 
fractures  of  the  spine  or  other  severe  injuries.  Separation  of  the 
ribs  from  their  costal  cartilages,  or  of  the  costal  cartilages  from  the 
sternum,  or  from  each  other,  has  also  been  occasionally  observe<l. 
As  these  injuries  are  similar  in  their  etiology,  symptomatology, 
and  treatment  to  fracture  of  the  ribs,  the  reader  is  referred  to  the 
chapter  on  Fractures  for  their  diagnosis  and  management. 

Dislocations  of  the  Shoulder. 

DislfK'ations  of  the  shoulder  are  the  most  frequent  of  all  dislo- 
cations, in  fact  stsitistics  show  that  they  occur  more  often  than  all 
other  dislocations  combined.  The  causes  of  this  frec|ueucy  are  in 
their  order  of  importance :  the  large  range  of  motion  in  the  joint, 
the  frequent  strain  of  injury,  and  the  shallowness  of  the  glenoid 
cavity. 

Causes. — Dislocations  of  the  shoulder  are  caused  both  by  direct 
and  indirect  violence.  Direct  violence  may  cause  dislocation  by  a 
fall  on  the  point  of  the  slioulder,  but  more  commonly  by  a  blow 
on  the  up])er  part  of  the  arm  while  it  is  abducted  or  raised  above 
the  head,  the  direction  of  the  blow  being  such  as  to  drive  the  head 
of  the  bone  away  from  the  glenoid  cavity.  Indirect  violence 
causes  dislocation  generally  by  a  fall  on  the  hand  or  ell)ow. 
Muscular  action  not  infrequently  acts  as  a  contributing  cause,  as 
evidenced  by  the  frequency  of  dislocations  <K*curring  during  ath- 
letic sports,  especially  wrestling. 

Shoulder  dislocation  is  essentially  an  injury  of  middle  adult  life, 
the  same  cause  i)ro<lucing  fra<'ture  of  the  clavicle  or  dislocation  of 
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the  elbfiw  in  early  life,  and  not  infrequently  fracture  of  the  neck 
of  the  humerus  in  later  life. 

Vaiieties.^ — The  following  are  the  varieties  of  shoulder  di>loca- 
tion,  in  the  order  of  their  fretjuoucy  :  >ulx'!oracoid,  subglenoid, 
8uhe^pin<»us,  sulw'lavicular,  and  supraconicttiih 

In  the  nuhi'oracoiti  variety  (Fig.  221),  which  is  by  far  the  most 
et>mmon,  the  capsule  is  ruptured  anteriorly,  allowing  the  head  of 
the  bone  to  protrude  through  the  n-nt.  The  head  re,st>  under  the 
coracoid  process  generally  above  the  tendon  of  the  subscjapuliiris. 

Fig.  221. 


-■B^" 


Sabcotaeoid  diilocation  of  the  left  &boalder     istimson.) 

although  the  (ibres  of  this  muscle  may  be  ruptured  or  pushed  for- 
wanl,  etnbraf'Iu^  the  heatl  of  the  bone.  If  the  articular  surfat'c 
of  the  humerus  is  in  c»itnlact  with  the  margin  of  the  glenoi<l,  this 
dishK-ation  is  often  sp«»lven  of  as  hicompftic ;  if  the  head  is  pushed 
partly  beyond  the  ctinieoid,  the  torm  mfnirorticokl  disitwiition  has 
l»e<'u  suggi'sted  :  if  completely  l>evond  the  coracoid,  the  dislocation 
.should  lie  classe<l  as  i*^thclarlrnlfir. 

In  the  ftuffffftnnul  variety  the  lower  p<irtion  of  the  capsule  is 
rupture<l;  the  head  of  the  humerus  rests  below  the  glenoid  fi>ssa  on 
or  ill  front  of  the  axillary  lM>nIer  of  the  smpuln  below  the  tendon 
of  the  subscapularifl.     In  extreme  downwanl  displacement  of  the 
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head  of  the  bone  the  arm  may  remain  erect,  the  ellww  being 
usually  rttwcnl  and  the  fbreami  restinjj:  tx'hiinl  the  hoad  ;  this  rare 
form  is  described  ai^i  the  fitxatio  cncia.  Certain  authorities  believe 
that  most  di.slociitions  are  primarily  subglt^noid,  the  iiyurj'  being 
reeeived  while  the  arm  i.s  raised  above  the  head,  and  that  the  liead 
of  tlie  Imuic  iiriginally  lying  beneath  the  glenoiil  fohsa  f^uh.sequenlly 
assumes  a  position  under  the  c^raeoid  by  lowering  the  arm  or 
other  active  and  passive  movementvS. 

In  the  aubitpinouH  variety  the  he;id  of  the  bone  passes  through  a 
rent  in  the  jxjsterior  jxtrtiou  ttf  the  eapsule,  and  rests  lieluw  the 
spine  of  the  scapula  between  the  infraspinatus  and  teres  minor 
museles,  covered  by  the  deltoid. 

The  miprncoracoid  variety  is  extremely  rare,  and  is  usually 
accompanied  by  fracture  of  the  coracoid  or  acromion  ;  the  bejid 
of  the  bone  is  displace*!  upward  and  rests  upon  the  coraco-acromial 
ligament. 

Sjnmptoms  and  Diagnosis. — The  sympt(>ms  of  a  dislocation  of 
the  shoulder  are  pniu  antl  inability  to  use  the  limb.  The  signs 
are,  on  inspection,  deformity  due  to  flattening  of  the  shoulder, 
prominence  of  the  aer(tmi<<ii,  alteration  in  the  axis  of  the  arm, 
a  swelling  in  the  region  of  the  displaced  head  of  the  iKine  ;  on 
palpation,  absence  of  the  hea<i  of  the  bone  from  the  glenoid 
ibssii,  presence  of  the  head  of  the  Ikiuc  in  some  abnr>rmal  posi- 
tion, museular  rigidity  eausing  diminishiHl  motion  of  the  joint, 
alisenee  of  crepitus,  and  itinl>ilily  to  bring  the  elbow  in  contact 
with  the  chc^'-t  when  the  hand  is  placed  on  the  opposite  shoulder; 
on  mensuration  the  limb  is  ffmnd  to  l>e  lengtlicncd  in  the  sut>- 
glenoitl,  and  shortened  in  all  other  dislocations.  AVhen  consider- 
able swt^lliug  exists,  oI>seunng  these  signs,  an  a'-ray  examination 
is  desirable,  er^pccially  in  cases  in  which  both  fracture  and  d'ur- 
loeatitin  are  suspected. 

Complications. — Aside  from  the  contusions  often  present  from 
the  original  trauma,  complicatiog  iujuries  are  c«m|ifiratively  rare. 
Pressure  on  the  iierve-truuks  i>r  the  larger  vessels  may  give  rise 
to  numbness  and  circulatory  <Iisturbances  in  the  arm  ;  injur)'  t«) 
these  structures  occasions  paralysis  and  hfematomata.  Oi*  the 
nerves,  the  circumflex  is  tlie  one  most  fro<[uently  affccte<J  ;  and 
the  symptoms,  if  at  all  prfilongi-d,  are  probably  due  to  a  neuritis 
from  the  trauma  of  the  original  injury  or  the  attempts  at  reduc- 
tion. Of  the  vessels^  the  circumflex  and  subscapular  are  the  ones 
generally  tfirn,  and  wounds  of  the  axillary  artcrj'  and  vein  have 
l)een  reportetl, 

Ivaceration  of  the  muscles  attached  to  the  greater  and  lesser 
tuberosities,  or  fractures  at  the  jwjints  of  their  attachment,  may 
occur,  and  by  their  retraction  produce  a  permanent  weakening  of 


SPECIAL  DISLOCATZOSS, 


595 


the  joint  and  a  tendency  to  habitual  di^lix^tion.  Fractures  of 
^e  anatomic  or  siirjLrical  iiix'k  of  the  hiinieni;?  occaisionally  ix'cur 
as  a  complication  of  dislocation  at  the  shnulder,  and  pre^tcnt 
serious  ditKcultics  in  treatment.  Fractures  of  the  acmniinn,  «.^»rj- 
ooid,  and  glenoid  are  ali*o  occasionally  prei^ent,  the  fonner  gen- 
erally ass«)<.Mated  with  supracoracoid  dislocation. 

Treatment, — Twi  •  metlR>d.s  artf  in  penend  use :  reduction  by 
exlen."iion  or  tniction,  and  retluction  by  manipulation.  The  former 
is  tlie  older ;  the  latter,  the  nifxlcru  method. 

Heduetion  h^  Exteimon. — ^The  UHual  method  Is  to  place  the 
patient  on  a  table  and  make  counterex tension  by  a  shwt  carried 
around  the  thorax  and  firmly  held  by  an  a"^.-«i?^tant.  The  sui^eon 
then  grasps  the  alfected  arm  near  the  wrist  and  applies  traction 

Fio.  222. 
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Redaction  by  foot  la  axlUA. 

outward  at  a  right  angle  with  the  body.  Steady  traction  for  a  few 
ite«*i«nds  will  genenilly  cause  the  contracting  muscles  to  relax,  after 
which  the  \uku\  of  the  bone  usually  slips  into  jilace.  Another 
method,  formerly  extensively  employed,  is  that  of  the  '*  heel  in 
the  axilla."  The  patient  lies  u|w»n  his  back  on  the  fl<Kir  or  on  a 
bed  ;  the  surgeon  «t«*  facing  the  |)«Uient  on  his  injurtMj  side,  and 
after  n'moving  his  shoe  places  the  heel  in  the  axilla,  grasping  the 
wrist  of  the  [Kitient  with  his  liunds  or  by  nM-aos  ol'  a  clove-hitch 
(Fig.  222)  ;  steaiiy  traction  is  made  downward,  using  the  heel  as 
a  lever  to  ff>rce  the  head  of  the  bone  toward  the  glenoid  cavity. 
The  method  is  often  successful,  but  is  inferior  to  that  of  outward 
traction,  and  Ls  said  to  be  responsible  for  a  number  of  injuries  to 
the  vessels  and  nerves. 
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Ill  thf  riirer  forms  of  dislocation  the  direction  of  the  traction 
may  with  advautiigc  be  altcret]  to  Diect  the  rotjin'renients  of  the 
ca^e,  such  us  traction  upward  in  the  luxatio  eret^ta  and  downwanl 
in  thv  sii|)mtxniwnid  dtslm-dition. 

Mi'fhml  by  Mamjndidifm  (^Korher). — Plair  the  i«»tient  on  a 
chair  or  tJlot*!,  ticx  tlic  oll>i>\v,  and,  keeping  the  arm  clo.-?o  to  the 
side  of  the  thorax,  rotate  the  humerus  outward  until  the  flexed 
forearm  is  |>andlel  with  the  transverse  plane  of  the  body  ;  then 
holding  the  farearni  in  this  pHsitinn,  ciiTry  the  elbc»w  slowly 
upwani  alon^  tlie  anterior  suriacc  nf  the  chest  until  it  readies 
a  pi>iti(  op|Misite  tlie  ensitbrni  ;  quickly  rotate  the  forearm  inward 
until  the  hand  touclies  the  oppo.site  jihoulder  and  lower  the  elbow. 
The  head  of  tlie  iMine  may  slip  into  i>lace  during  any  of  these 
motions  (Figs,  22^,  "I'lA,  and  225). 

Pio.  223. 
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Kocher's  method  of  redaction:  first  pusftion. 

This  method  is  chiefly  applicable  to  the  subcoracoid  varietv ; 
and  if  uncomplicated,  reiluction  is  easily  accompli^'lied  in  the 
majority  of  instances.  It  may  fail,  however,  if  the  displacement 
is  markedly  in^vard  and  downN%-nnl,  or  if  the  capsule  is  extensiveh* 
laeemted.  Under  these  conditions  extension  is  to  be  preferrod. 
While  rednction  of  dishx^tions  at  the  shoulder  may  usoaUy  be 
accomplished  without  general  ame^nhesia,  it  Is  fre<juently  dc^imUe 
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The  employment  of  forcible  rwliiction  by  means  of  oompouod 
pulleys,  «s*pecially  in  old  dislocation.*,  a:?  .sugp«ited  and  practisc<l 
by  the  older  surgeons,  Is  not  to  be  reeommendeti  If  a  recent  dis- 
location cannot  be  reduced  by  the  expenditure  of  a  moderate 
degree  of  force,  it  is  becraase  some  mechanical  obstructiou  exists 
which  is  best  removeil  by  n|)en  o|)craiion. 

If  the  dislfjcation  is  wmplicate<l  by  a  fracture  of  the  neck  «>f 
the  humerus,  it  should  be  tn?ate<l  by  open  oi>eratif)n,  reiluction  «>f 
the  upper  fragment  being  accomplisht'^l  atUr  the  parts  arc  thor- 
oughly ezpoeed,  by  means  of  the  McBiirnty  hrK>k  (Fig.  226),  or 
by  the  use  of  elevators  and  other  prying  iustruDients.  In  old 
injuries  of  the  kind  excision  of  the  head  of  the  In^ne  is  often 
neoessary. 

In  the  reduction  of  old  dislocation*  of  the  shoulder,  one  should 
remember  that  the  resulting  motion  is  often  less  than  tliat  obiaincd 

Fig.  226. 
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ItcBomej'B  hook  for  making  traction  npon  the  dislocated  upper  ftagtnent.    (Stimaon.) 


by  allowing  the  head  of  the  bone  to  remain  in  its  abnormal  posi- 
tion, where  a  false  joint  generally  forms  and  a  fair  amount  of 
motion  de%^elops.  Moreover,  such  attempts  in  the  presence  of 
dense  adhesions  not  infretjiiently  result  in  fracture,  or  injury  to 
important  vessels  and  nerves.  li*  such  an  attempt  is  to  Ik?  made, 
ether  shoulil  he  given,  and  the  adhesions  gradually  l»rokcn  up  by 
various  motions  of  the  shonlder  until  the  l»one  is  freely  movable, 
after  which  rednction  may  he  attempted  hy  manipulation  or  exten- 
sion. If  tlie  adhesittns  are  not  readily  i>roken  up  l>y  a  moderate 
annmnt  of  force,  or  if  there  is  some  evident  morhanieal  iin|»edi- 
nient  to  reduction,  an  o|»en  ojKn-ation  is  to  he  advisoil  and  the  pro- 
ceiUtres  «irrifsl  out  under  guidance  of  the  eye. 

After  rediirtiori  tins  been  accomjilishnl  tl>p  arm  should  Ix*  kept 
nuxlenitely  quiet  for  two  or  thrre  w^mUs  until  the  wound  in  the 
capsule  unites.  This  is  accomplished  bi-st  hy  the  sling  and  Ixxly- 
biuder  at  first  (Fig.  4;]),  and  later  the  sling  utily  may  l>e  used. 
Passive  motion  in   uncomplicatetl  cases  should  be  b(^in  af\er  the 
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second    or   tbinl  duy,  auti   at  the  end   of  a   week   in  opK^rattve 
cases. 

0>mplete  re?itiinUion  of  rmiotioii  is  to  bo  oxjxt'hHl  in  n-crtit  iiii- 
complioiiUHl  castN.  Regarding;  {he  aniouiit  of  nurtiou  to  Ix'  ol)taiiM'<l 
after  re^Iiictioii  of  nld  or  <xiniplic;itetl  disl<x5ition.»;,  tlir  projifin^^is 
should  be  gyaiileil»  iluch  may  be  aca>mjplished  by  perslriteut 
efforts  at  passive  or  active  luotiou,  by  massage,  baths,  and  elec- 
tricity. 

Dislocatioiis  of  the  Elbow. 

Di:?iocatians  of  the  ellxjw  are  of  frequent  otvurrenoe,  e.-iiKvially 
in  children.  As  has  tioeu  fK)intt*cl  out,  they  are  geoenilly  j>nHlu«'c<l 
by  a  fall  on  the  liand,  tiie  arm  being  exteodeil,  an  injury  whifh  in 
adult  life  is  likely  to  cause  dislocation  of  the  .shoulder,  <»r  oeeajii<in- 
ally  a  fracture  of  tlie  surgiwd  neck  of  the  humerus.  Both  bones 
may  be  dislocated  backward,  forward,  inward,  or  outwani ;  the 
ra<Iiiis  alone  may  be  displace*!  backwan]^  forward,  <»r  nutwiinl  ;  the 
ulna  liackward,  forwartl,  or  inward.  The  classification  Ls  extended 
still  further  by  the  use  of  the  tenns  complete  and  incomplete  in  ron- 
nection  with  any  of  these  varieties,  and  by  describing  a  given  injury 
as  a  combiuation  of  two  forms,  as  a  dislocation  l>ackward  and  outward. 
nackirard  iiislfx'alion  af  h<Ah  hones  Ls  very  common  ;  all  otiier 
forms  are  comjiaratively  rare. 

In  backwanl  displacements  of  both  bonces  the  injury  is  almost 
always  produced  by  a  fall  upon  the  extended  hand.  The  ability 
which  most  children  possess  to  hyperextend  slightly  the  ann  may 
be  jjartly  respoasible  tor  the  frequeucy  of  this  dislocation  in  early 
life.  Both  bones  of  tlie  forciirra  are  iltsplaixxl  backwanl,  the  t^ira- 
coid  pnK?ess  of  the  ulna  resting  in  the  olecranon  fussa,  the  bead  of 
the  radius  IjehimI  the  external  condyle.  If  the  coracoid  process 
still  rests  upon  the  trochlea,  the  dislo^-ation  may  \ye  termed  incom- 
plete. With  this  injur)'  there  Is  always  considerable  laceration 
of  the  ligaments ;  the  coracoid  prrx-ess  may  be  broken  or  the 
brachialis  anticus  mustle  torn  from  its  attin*hraent. 

In  forirnrd  ffiAtocnttoujt^  which  are  extremely  rare,  the  injure' 

is  produced  by  a  fall  or  blow  on  the  piint  of  the  elbow  while  the 

foreiirm  is  acutely  flexed*      Omsidenible  more  force  is  requiretl  to 

pnxluce  this  injury,  and  the  accompanying  Li«x»ration  of  the  tissues 

^^m  is  greater  in  extent.     The  olecranon  may  lie  wholly  in  fn»nt  of 

^^M         the  condyles,  or  it*  tip  may  rest  U|K>n  the  articular  surface. 

^^M  In  laierai  dlf^Im^fitumn^  of  which   the  inwanl  is  sftmewhat  more 

^^1  common,  luxation  is  seldom  ojmplcte.      in  the  external  variety  the 

^H        sigmoid  cavity  of  the  ulna  rests  upon  the  capitellum,  the  radial 

^^H         head  lies  external  to  the  c«>ndyle.      In  the  iviervnf  variety  the  sig- 

^^^^  moid  cavity  lies  in  contact  with  the  extra-articular  portion  of  the 
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interual  cumdyle,  aud  tiie  head  of  tlit'  mdius  is  generally  in  front 
of  the  articular  surfaee  and  somewhat  Im?1ow  it.  In  wixeri  disioca- 
ti(>nj<y  hnvkwunl  and  outwanl,  or  Ixiokwaixl  and  iiivvartl,  the  primary 
iiijurv  is  pniljably  the  l)aekward  oiu',  tlit-  latvral  dir^phicemeut  <.)c- 
curriug  se<*tnKlan!y  U*  it. 

I)ij</(M'(ttmnfi  of  the  utna  tdotic  are  extremely  rare,  the  backward 
dif^ptaeement  being  tlie  one  most  freijui'ivtly  re[M)rte<l. 

DitdoeaiiouJi  of  lite  head  of  the  rut!/ us  are  ctniipanitively  <^om- 
moD,  and  are  often  aeeonipauiwl  liy  fraeture  uf  thr  ^haft  <.»f  the 
ulna.  The  forward  <tis|ilart'nif'nt  i.s  eiminionest  ;  next  in  fre- 
queney  conie.s  the  backward  ;  tlje  outward  i.s  very  nire. 

Diagnosis. — In  all  dishx^ations  of  the  elbow  there  i.s  a  history 
of  injury  followed  by  ItKralized  jiain  and  inability  to  use  the  joint. 

Pig.  227. 
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Backward  dislocation  of  nudlus  and  'jlna.    (Af^hhurst.) 

In  backward  dishie^itions  tjf  both  bones  the  arm  is  semiflexed  and 
Fupinatc^l,  the  forearm  apiiears  yhortene<l  when  viewnl  from  in 
front,  the  humerns  apjtears  nhorteueil  if  viewed  from  behind  ; 
there  is  a  distinct  prnmitience  of  the  olecranon,  the  imrraal  rela- 
tions between  it  and  the  cpietmdyles  is  lost,  the  articular  surlaee 
of  the  humcnis  may  be  felt  in  front  of  the  joint  below  the  oatnral 
crea.'ie  in  the  skin,  and  tlu-  head  of  the  radius  may  lie  palpatc<l 
behind  the  external  condyle  (Fi<r.  227).  In  the  rare  fonvard  dis- 
plaeement  the  arm  is  in  partial  flexion  ^  the  ohx'ranon  no  hmger 
forms  a  primary  point  on  the  |M>sterior  aspect  of  tlie  j*unt,  the 
forearm  is  lengthenetl,  and  the  displaet^l  bones  may  be  readily  felt 
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ill  front  of  the  joint.  In  lateral  di.sl«»t*ations  the  diairnosis  U 
usually  made  without  difficulty,  for  in  the  complete  outwanl  luxa- 
ti<»ii  the  deformity  i:^  so  great  that  it  timid  har<Uy  \w  niii>taken  f«>r 
any  other  condition,  and  in  |wrtial  lateral  di.splacenifnt>  the  signs 
are  geiieniUy  sutfieientiy  cliuracteristic  to  enable  one  to  arrive  at  a 
correct  diagm^sis  in  the  absenc*'^  of  great  swelling  or  other  compli- 
cating injury.  Thus  in  the  external  variety  the  rounded  head  of 
the  radius  c;in  be.  felt  moving  with  rotation  of  the  f<jreann  to  the 
outer  side  of  the  ci>udyle  ;  while  in  the  internal  variety  the  ohn*- 
ranon  and  sigmoid  cavity  of  the  ulna  can  be  readily  appreciate*!, 
lying  to  the  inner  side  of  the  internal  condyle.  In  each  variety 
there  is  a  prominence  alwve  on  the  op|x>site  side  of  tlie  joint» 
forme<|  by  the  ovfrhanging  coinlyle  and  articular  surface  of  the 
humerus.  Dishx^ition  of  the  ulna  alone  may  be  recognized  by  the 
alterLtl  relations  of  the  olecranon  and  condyles,  by  the  presence  of 
the  radial  head  io  its  normal  jK»sition,  and  by  pidpating  the  olec- 
ranon antl  sigmoid  cavity  in  an  abnormal  Itn.'aiity*  l>isl<xiition 
of  the  heiid  of  the  radius  is  recognizetl  by  the  history  of  injury, 
pain  in  the  joint,  the  inability  to  flex  the  arm  beyond  a  right  angle 
or  to  supinate  without  pain.  In  the  anterior  variety  the  arm  is 
partly  flexetl  and  in  a  position  midway  between  [inmattrm  and 
su{>ination  ;  the  head  of  the  Ixme  can  be  felt  in  front  of  the  joint 
just  above  the  external  condyle.  In  the  po>tcrior  variety  there  is 
an  outward  inclination  of  tlje  arm,  ami  the  head  of  the  radius  may 
be  felt  posteriorly.  In  ejcternal  displacement  the  joint  is  wiilened, 
the  arm  inclined  outward,  and  the  hcjid  of  the  bone  easily  [lalpated 
to  the  outer  side  and  alM>ve  the  con<lyle. 

Sidiiujraiion  of  the  heati  of  thi'  ratliuji  c»ccurs  frequenth'  in  voung 
children,  and  almost  always  from  lifting  the  child  by  one  hand. 
The  symptoms  are  sudden  ]Kiin  and  inability  to  use  the  arm.  Tlie 
anatomic  relations  of  tlie  joint  apf>ear  nonnal ;  there  is  tenderness 
over  the  head  of  the  radius  with  inability  to  supinate  without  [win. 
Other  motions  an:'  fri-e  imt  very  (wiiufid. 

Complications. — Dislix^itions  of  the  elbow  are  rarely  com|M.ond. 
Fractures  of  the  corae»>id  |>nK'ess  and  olecninon  aiv  fairly  ettnunon 
complications  of  backwanl  dislocation.  Fracture  of  the  shaft  i>f 
the  ulna  is  a  frequent  complication  of  dislo4^tion  of  tin-  hvtn\  of 
the  ntdius.  The  occurrence  of  fracture  of  the  hejid  of  the  radius, 
external  or  internal  condyle  of  the  hnmems,  has  also  l>een  obser%'eil. 
Injury  of  the  brachial  arterj'  or  of  the  median  or  ulnar  ner\'e  occa- 
sionally occurs. 

Treatment. — Tlie  method  usually  employed  in  the  reduction  of 
back^vard  dislocations  at  the  elbow  is  the  following  :  The  jwtient 
is  seated  in  a  chair.  The  surgeon  plac<?s  his  fo<it  upon  the  chair 
and  his  knee  in  the  bend  of  the  elbow.     By  grasping  the  wrist 
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and  forcibly  flexing  the  arm  oA^er  the  knee  reduction  is  usually 

acf^in|>li.shc'<L  Sdmsati  iJoints  nut  tliat  tliis  mt'tbod,  although  gen- 
emlly  suewssfiil,  is  faulty  in  that  it  .strftches  or  laoerates  ?«rtructures 
not  ordinarily  injiiri>d  hy  the  original  trauma.  He  recommentls 
steady  tmction,  the  arm  being  extended  until  the  eoraeoid  process 
is  drawn  well  Itelow  tlie  olvt-nmon  fnsi>ji,  then  forwaixl  pressure  on 
the  displaeed  bones  with  gradual  flexion.  If  the  coracoid  pr«>cess 
is  not  readily  disejigaged  by  .simple  traction,  sliglit  pronation, 
hyperexten.'rion,  or  direct  pressure  haekwanl  r>n  the  upper  part 
of  the  forearm  w^iU  t<erve  to  liflt  it  ont  of  the  oleermum  fossa. 

In  diskx*ati4>nH  of  the  head  of  the  radius,  extension  lullowed  by 
flexion  and  direct  pressure  on  tlie  head  of  the  bone  will  usually 
serve  to  eflcct  niluction.  In  the  other  rare  forms  r>f  di^phl(X'nlent, 
extension  followed  by  flexion  and  direct  pressure  nn  the  displaced 
bones  is  the  method  to  be  re<xtmmeiidrd.  In  all  dislocations, 
especially  if  ditticulty  is  experienetni  in  reduction,  general  anaes- 
thesia should  be  used. 

The  after-treatment  should  consist  in  fixation  of  the  joint  by  an 
angular  splint  i^r  sling  and  IxkIv  l>undage  until  t!ie  tMrn  structures 
are  healcil.  Passive  motion  should  be  employed  after  the  swelling 
and  pain  have  subsided. 

If  in  backwartl  dislocations  the  coracoid  process  is  fractured, 
the  arm  should  be  held  in  a  |M>sttion  of  flexion  to  a  degree  some- 
what nmrt'  than  a  right  angle,  and  passive  motion  should  be 
delayed  until  nnixm  has  Uiken  place. 

Old  dislocations  may  oci^siiuially  Ik^  reducetl  by  first  breaking 
up  the  adhcj^ions  by  forced  flexion  and  extension,  and  then  apply- 
ing strong  traction  and  tlie  various  methmls  employed  in  recent 
cases.  The  writer  saw  a  backwanl  dislocation  redue*Hl  in  this 
manner  seven  months  after  the  injury.  In  the  majority  of  in- 
stances, howe\'er,  it  is  safer  in  perf<irin  an  c^pen  ftf>eration  and 
replace  the  bones  under  guidance  of  the  eye. 


r 


Dislocations  of  the  Wrist. 

The  inferior  radio-uliiax  articulation  is  not  infrequently  sepa- 
rated in  Colles'  fraeture  and  in  injuries  about  tlie  wrist.  In  these 
cases  the  inferior  extremity  of  the  ulna  is  displacpil  (Hitward  and 
downwanl,  as  evidenced  Ijv  tlie  iuereaK^cl  distance  between  the  two 
styloid  processes.  Forward  or  backwanl  dislocations  of  the  inferior 
extrt'mity  of  the  ulna  unasstx-iated  with  Colics'  fracture  are  rare, 
and  are  generally  causeil  by  forcilile  pronation  or  supination.  In 
these  cases  the  distance  between  the  two  styloid  processc\s  is  dimin- 
ished, and  the  projeeli ng  ex tn^mity  of  the  ulna  is  readily  recognized 
above  or  below  the  radius  antl  often  overriding  it.     Ketiuction  is 
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generally  effected  by  traction  and  pressure  over  the  displaced  bone, 
aided,  if  neoessary,  by  pronation  and  supination. 

Dislocations  at  tlic  radiocarpal  articulation  are  rare,  and  are 
caused  generally  by  talk  up«n  tlif  palm  or  Iniok  of  the  hand,  the 
former  prinliicing  a  disloeatioo  barkwanl  of  tht-  earpu.-,  the  latter 
a  di;?h->c3tion  forward,  la  the  backward  dislocation  the  deformity 
resembles  that  pnxlueed  by  a  Colles*  fmoture.  It  is  to  be  distin- 
guij*he<i  from  the  fracture,  however,  by  the  fact  that  the  normal 
relations  exist  between  the  two  styloid  pn.»ceA?es ;  that  the  ji*int  h 
not  wiilened  ;  that  the  smooth  sur^ce  ot  the  projecting  carpal  Iw^nes 
may  be  felt  lying  above  the  radius  ;  and  by  the  absence  of  crepitus 
and  ease  of  reiluction.  In  the  forward  dislocation  the  radius  and 
ulna  form  a  prominence  on  the  hack  of  the  wrist^  while  the  dis- 
placed carpus  projects  in  front.  These  dislocations  are  easily 
reduced  by  traction  and  direct  pressure,  after  which  a  splint  should 
be  worn  for  a  week  or  ten  days. 

Dislocatious  at  the  mediocarpal  articnlatdon  have  been  re- 
portetl,  but  are  exceedingly  rare.  The  st^paration  takes  place 
between  the  first  and  s»M3«jnd  rows  of  the  carpus.  The  hand  with 
the  second  row  of  carpal  bones  may  be  displaced  Ixith  backward 
and  forward.     Reduction  is  generally  easy. 

Dislocations  of  the  individual  bones  of  the  carpus  are  occa- 
sionally observed.  Of  these,  the  semilujiar  is  the  one  most  fre- 
quently displaced,  and  the  dislocation  is  generally  forward.  Xe.^t 
in  frequency  comes  the  os  jnagnumy  in  which  the  displacement  is 
generally  backward.  The  others  are  rarely  displaced  alone.  These 
injuries  are  generally  produced  by  forced  flexi»m  or  exten>ion  at 
the  wrist ;  they  are  frequently  cr>tni*ound,  and  reduction  is  often 
ditficolt  or  impossible.  The  iliagnosLs  may  be  establishe<l  by 
observing  the  relations  of  the  dbiplawnl  Ixiue  to  the  radius,  ulna, 
metacarpal  bones  or  tendons,  by  the  shape  of  the  projecting  mass, 
or  by  an  jr-ray  examination.  Reductiim  may  sometimes  b«^  effected 
by  traction  and  pretNSure  combined  with  foreiltle  flexion  and  exten- 
sion. In  corajx>und  disltKsitions  and  in  many  simple  injuries 
when  replacement  is  impossible,  and  when  the  resulting  disability 
is  greatv,  removal  of  the  bone  Ls  to  lie  advised. 

Dislocations  at  tlie  carpometacarpal  articulations  are  exceed- 
ingly rare.  The  first  mdararpal  bone  is  the  one  most  fre<|uently 
dispbced,  and  the  direction  of  the  displacement  is  usually  back- 
ward, caused  by  some  force  applied  to  the  thenar  eminence.  The 
thumb  is  shortened  and  flexed  ;  the  jiroximal  extremity  of  the 
metacarpal  bone  rest*  upon  the  traj>eziuni,  forming  a  prr>minence 
between  the  extensor  tendons  of  the  thumb.  The  trapezium  may 
be  felt  on  the  palmar  surface.  Dislocation  of  most  of  the  other 
]ndi\Hdual  metacaqxil  bones  has  been  recorded,  as  well  as  two  or 
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1m  a  fev  hftamtrn  the  (bar  inner  bones  Imvp  ben 
«r  faackwvd^  and  one  ur  two  examples  of  Itixa- 


of  the  Bones  of  the  Han<L 

■etmc^rpophihiTig^al  joints   are  more 
the  pwcwtingy  ami  &tv  getierally   «in^\ 
bteqaentlv   involved ;    ne^t  in  fjn&> 
finger.      The  ^'ther?  are  rare. 

;  phaUnx  of  the  thumb  backward  on 

tnjiirv  which  ha--^  received  a  great  de^ 

on  aoeoont  of  t\)e  diificuhy  sometimes 

The  erase  of  this  injury  t£i  forcible 

(Many   children   can   produce  an 

^         by  mn^cubr  action.)     The  proxi- 

;  the  &lal,  portly  dexed  (Fig.  228). 

Fig.  229, 


Fteition  of  head  of  mctacarpKl.  (Stimnn.) 

tw^,  Xg^  eltwmity  of  the    metacar|i{il    hmw    lmttonholp.s    the 
_^i_  «*  ^m  miliar  surfaci;*  antl  am  \w  folt  beltiw.     The  tendon 
pollicis  mav  be  pushed  fon.vard  by  the  head 
to  the  inner  side  ( Fi^.  229). 
dislocation  it  is  necessary  to  relax  the 
_  surround  the  head  of  tJie  metacarpal 

•^HtfMtQi'^f^  besit  by  atldiiottng  the  thumb  stmnply 
"T.     >^iKiii^kd  phalanx   should    tlien    l>e  dntwn 
iilte^^ME&ce  h  in  contact  witti  that  of  the 
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metatiirpiil  bone,  after  which  it  should  be  stnmgly  flexed.  When 
ro<hiction  cannot  be  accomjdished  by  this  prixx-dure  the  cause  of 
the  dtfficuhy  may  be,  acconling  to  Stimsftn,  the  torn  tnlge  of  the 
anteriftr  li^ment  of  the  joint  which  rests  across  the  upper  >;urfaee 
of  the  head  of  ttie  nietac:irjxd  lK>ne.  In  these  cases  n|>eri  arthrotoniy, 
the  incision  Ix'ing  made  in  the  direction  of  the  flexor  tendon,  on 
the  jialmar  surface,  is  to  be  advise*!,  mther  than  pn>lonf;:eil  efTMrts 
at  tractifin.  Forward  dislocations  at  this  artieuhition  are  mrer 
and  more  eiisily  treateti.  'J'hey  are  jirenendlv  cmiseti  by  forcible 
owrrtexiou.  The  phalanx  lies  in  front  of  the  nietacaqKil  bon*-, 
which  is  seen  to  prtiject  {K)steriorly.  Kctluction  is  accumpHshfil 
by  tniction,  flexion,  and  <iireet  pressure. 

Ftjrwanl  or  baekwanl  disUxsitions  at  the  other  metacar|M*- 
phalan^eal  joints  are  easily  recognized  and  re<incnl  In  tracti<«n 
and  {lirect  pressure.  Dit!iculty  may  occasionally  !ve  encountered 
in  firmly  grasping  a  finger  in  order  to  exert  sufliciently  vigorous 
tniction.  In  theste  cases  the  Levis  splint  mav  be  emj)loved 
(Fig.  230). 

Fro.  23a 


Ia'VJs  >_'xtt'n>i">u  iipfMiralus. 

Dishxations  at  the  first  and  second  phalangeal  joints  are 

ctim|Kiratively  common,  and  result  from  injuries  n-ceivcHl  in  base- 
ball anil  other  athletic  s|M>rts,  as  well  as  from  hl(>ws  and  falls. 
The  diagnosis  presents  no  ditiiciilties  unless  the  part.*  are  ex- 
tensively bniistnl  and  swolleu.  Heiluction  is  aeconiplishcti  by 
tniction  and  direct   pre<«ure. 

Dislocations  of  the  Hip. 

The  hip  is  a  largi?  bail-aud-socket  joint  of  great  solidity.  It  is 
ntrely  dislocated.  The  n^son  of  it^  unusual  strength  lies  in  the  fact 
that  although  the  rang.'  of  its  motion  is  large,  itssex'kct  is  d»  ep,  its 
ligjiments  tough,  and  its  surrounding  muscles  heavy  and  firm. 
Another  element  which  serves  to  prevent  the  hea<l  of  the  bone 
from  leaving  its  sotrket  is  atmospberic  pressure.  The  acetabular 
cavity  in  almost  hemispherictd,  and  the  head  of  the  femur  fits 
its  hollow  so  accurately  that  air  cannot  enter  until  its  complete 
removal,  which  rwpiires  a  verv'  considcnd)!e  anntunt  of  force. 
The  weakest  pjirt  of  the  acetid>ular  rim  is  below,  owing  to  the 
thinness  of  the  ^x>ne  and  tlie  presence  here  of  the  cotyloid  notch. 
The  capsular  Ifgameut,  which  is  attached  to  the  jjelvis  at  the  cir- 
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cumfcrence  of  the  acetahiihini,  and   to  the  femur  at  or  near  tiie 

jmiftion  of  the  neck  with  the  shaft,  is  thickenetl  at  several  points, 
forniiiii^  t\w  Ifiqfemortiff  jfnhofntioraf,  nm\  hrhvtfcmomf  lufmnmls. 
Of  tliesf,  the  most  iinpnrtant  is  the  iliofemoral  or  Y-liganient  of 
Big4'l<>w,  "whieh  passes  fivim  the  ariterinr  ififeri«ir  spinous  proot^ss,  ^ 
downward  on  the  eapsiile,  as  a  thirk  hand  of  dense  til)r(>as  tissue, 
dividing  at  about  the  middle  of  the  anterior  gurfaoc  of  the  cap- 
sule into  tw-o  hamls,  one  passing  to  the  greater  and  one  to  the 
lesser  troehauter  (Fig.  :2 Ml ).  This  ligament  is  said  by  Bigelow 
to  be  capable  of  8ustaining  a  strain  of  from   250  to  750  pounds. 

Fig.  231. 


The  Iliofemoral,  or  V-ligament.    (Blg^low.) 

The  weakest  f)art  of  the  eapsule  is  at  its  inferior  and  |x»sterior 
portion.  When  the  thigh  is  fltxed,  uehhietnl,  and  rtftate<i  inward, 
the  {wstcrior  inferifjr  portion  <jf  the  eapsnle  is  rendered  tense,  and 
if  any  foree  is  tlieii  applie<l  to  tlu*  Ittidy  or  limb  to  inerea.'*e  this 
stniin  upon  the  ligametit  it  may  nipture  and  the  lirad  <»f  the  Inme 
lx»  forced  ruit  of  its  socket.  Tims  one  of  the  most  frripient 
causes  of  dislocation  at  the  hip  is  a  blow  fnini  some  heavy  falling 
object  received  on  the  buck  of  a  person  in  a  stooping  p>sition.    It 
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h  probable  that  in  most  dislocations  the  head  of  the  bone  leaves 

the  s«M?ket  at  this  jKtint,  luid  its  irltiinate  lt»ciition  will  depend 
lartjrely  ujxiu  the  direction  of  motion  in  the  atfeeted  limb  imme- 
diately after  the  reeeipt  of  the  injnn'.  Thus  if  the  litnh,  after 
the  head  of  the  bone  heaves  the  six^ket,  i»  abducted  mid  rotated 
outwanl,  the  head  will  follow  the  rim  nf  the  acetabulum  in  an 
inwanl  direction  and  Imlge  in  the  thyroid  fiirameooron  the  pubis; 
whereas  if  the  leg  Ls  adducted  and  nttuttnl  inwani,  tlie  h«id  of  the 
bone  will  |)asa  to  the  outer  si«le  of  the  a<'etaf)nlar  rim  and  liMlge 
in  the  sciatic  notch  or  on  the  dorsnm  of  the  ilium.  Exaggerate*! 
»econdary  motion  of  the  limb  in  either  tlirectioo  may  carry  the 
head  of  the  bone  to  a  point  immediately  abo%'e  the  acetabulum. 
That  the  head  of  the  bone  takes  one  of  these  directions  and  hKl^es 
generally  at  or  near  a  |wint  which  ^ivc^  to  the  luxation  the 
name  iiitic,  .Wa/rV,  thtfroiil,  or  pnhit\  is  due  lar^ly  to  the  integrity 
of  the  iliofemoral  ligament.  If  the  trauma  is  of  sufficient  se- 
verity to  rupture  this  band,  the  disk^cation  may  l>ecome  com]Krund, 

the  head  of  the  lK>ne  l>e  driven  to  some  unusual  jKisition,  c«>n- 
;ituting  one  of  the  irregular  forms  occasionally  encountered. 
Dish>cation  of  the  hip  is  essentially  an  injury  of  early  or  middle 
adult  life.  It  i:s  most  frequeutly  observe*!  in  individuals  between 
fifteen  and  thirty  years  of  age,  although  cases  have  been  reiwrtetl 
as  occurring  at  any  age  between  six  months  and  ninety-one  ve^irs. 
It  is  far  more  I'^requent  in  men  than  in  women,  the  projnvrtion 
being  about  8  ti»  1 . 

Classificatioxi. — In  spite  of  the  mimy  elaborate  classifications 
which  have  bc*»n  suggesttil  for  dishications  of  the  hip,  the  profes- 
sion generally  still  employs  the  old  terms  i/iac,  «r/rt/iV,  tht/roitf,  nnd 
pubie^  to  descril>e  the  common  varieties.  In  the  writer's  opinion, 
it  is  far  more  im|K>rtant  to  recognize  the  metho<l  of  jir«Hluctif»n  of 
these  different  varieties  and  the  prcibable  course  takrn  by  the  head 
of  the  Ixme  in  reaching  its  abnormal  location,  than  to  seek  to 
establish  a  more  scientific  classification.  Four  regular dishx^at ions, 
the  iliac,  the  s<*iati<',  the  thyroitl,  and  the  pubic,  will  therefore  be 
di*s«*rilxHl,  and  three  irregular  forms,  the  8upracot\'loid,  the  iofra- 
ctT>tyloid,  ami  the  p<?rinejd. 

Diagnosis. — In  all  cases  there  is  a  history  of  §ome  s«evere  injury 
followtHj  by  pain  ;d)out  the  joint  and  inahility  to  use  the  limb. 
Deformity  is  always  present,  its  character  depending  up»n  the 
variety  of  the  dislocation.  There  Is  greatly  diminished  mobility 
at  die  joint,  and  all  movements  of  the  limb  cause  accentuation  of 
the  pain.  True  liony  crepitus  is  absent,  but  a  sensation  suggesting 
crepitus  is  often  imixirte«:i  to  the  hand  by  moving  the  limb,  cause<l 
hy  the  rubbing  of  the  head  of  the  bone  against  the  torn  muscles 
and  ligament>. 
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In  additicin  to  die^e,  each  variety  has  it  own  characteristic  sigas^] 
which  wiJI  Ije  I'numt^ratt'd  separatelv.  | 

liiac  Diitloctttion, — The  head  n(  the  bone  in  thij?  variety  rests 
upon  the  dorsum  of  the  ilium  above  the  tendon  of  the  obturator 
internui*  muscle.     When  the  patient  rests'  in  the  dorsal  po^^ition. 
the  thigh  will  \)e  seen  to  be  jiartly  flexed,  adduct«d,  and  inverted; 
the  long  axis  of  the  femur,  if  c<.»n tinned,  j 
would  en  INS  the  opposite  thigh  at  tiie  junc- 
tion of  the  middle  with  the  lower  third 
(Fig.   2.3*2).     Flexion  and  adduction  are 
tolerated  but  painful  ;  exten.«ion  and  ab- 
duction imix>Ksible.     Tlie  kne«?  i*;  slightly 
flexed,  and  the  ball  of  the  grtat  toe  re^ts 
often  on  the  dorsum  of  the  opposite  foot. 
There  is  considerable  shortening,  the  great 
trochanter  lies  above  N^la ton's  line,  the 
f{L«cia  lata  i'^  relaxed,  and  the  head  <»f  the 
b<*ne    may  often   be  felt  in  its  abnormal 
position.     If  the  capsule   is   extensively 
law'iiiteil    and    the  outer   portion    of  the 
Y-ligameot  torn,    die   head    of   the    tK>ne 
may    lie    immtHhately  aLnive    the   acetalv 
uluni  and  the  limb  as^sume  a  position  of 
niarke<l  eversiou.     This,  however,  is  ex- 
tremely rare, 

St'iatio  liisiocatimi. — In  this  variety  the 
head  of  the  bone  lies  on  the  is*^lijum  near 
the  s^eiatic  nfttch,  tteUnv  the  tendon  of 
the  obturator  internus.  The  symptoms 
in  genend  resemble  the  fliae  <lisi<K5»tion, 
but  an?  less  inarkeil.  There  are  slight 
shortening,  slight  flexion,  slight  inversion 
antl  adduction  ;  the  axis  of  the  afteeted 
tliiglu  if  extended,  would  jwiss  through 
tlie  opfMisite  knee.  It'  iKith  thighs  are 
brought  to  a  right  angle  with  the  IkkIv,  the  ptitieiit  being  in  the 
i*eeumbent  position,  the  shortening  of  the  aflected  thigh  is  materi- 
ally increased. 

Thtfrohi  liUhcatiott. — The  lirab  if*  lengtheticil,  abductetl,  and 
slightly  evertiHl  The  trr»ehanter  is  below  N^faton's  line.  There 
is  slight  flexion  at  the  hip  fnim  tensiijn  of  the  psoas  and  iliucus. 
In  the  recuml>ont  position  the  limb  cannot  be  fully  extended,  and 
the  knees  cannot  be  appnixiinate<l  without  severe  j>ain.  There  is 
spasm  (vf  the  adductor  nnisek-s  (Fig.  23*V). 

Puhic  Disiocation.^-^The  limb  h  shortened,  alwlucted,  and  mark- 


riiac  dislrvration.    mU- 
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edly  evcrttnl.  The  head  of  the  bone  can  generally  be  felt  internal 
to  the  anterior  interior  spinous  prc»ces58,  renting  on  the  horizontal 
ramus  of  the  piilx*^  ;  or,  rarely,  above  it  (jiuppajtubic  variety). 
The  hip  is  flattened  ;  the  prominence  normally  fiirmed  by  the  great 
tniehanter  is  absent ;  uddiietion  and  internal  rotation  are  exceed- 
ingly jiainful  (Fig.  234). 

(>f  the  rare  irregular  dislm^tions,   the  supracottfloid  resembles 
somewhat  the  dorsal  with  eversiou,  or  the  pubic,  but  it  differs  from 

Fio.  233.  Fig.  234. 


Thyroid  dislocation.    (Tillmmaiu.) 


Pubic  dislocation.    mUmanns.) 


them  in  tliat  it  U  caused  by  some  severe  injury'  which  forces  the 
bea<l  of  the  bone  direcdy  upwanl  through  a  rent  in  the  strong 
anterior  portion  of  the  capsule.  There  is  shortening,  with  marked 
eversinn  and  alxliietinn.  The  head  t^f  the  Imne  may  easily  Ije  pal- 
pated just  1k?1ow  the  anterior  sujierior  spinous  pmeess. 

In  infrafiMyUnd  dislocation  there  are  lengthening  and  generally 
marke<i  flejtion,  with  either  slight  inversion  or  eversion  of  the 
f<x>t.  The  h«i<l  of  the  l»one  is  directly  l)c»Iow  the  act^tabulum  and 
rests  on  the  ischium.  It  is  prob{il)ly  the  primary  stage  of  many 
dislocations  which  are  subsequently  converted  into  one  or  another 
of  the  four  regidar  forms. 

The  perinml  variety  is  exceedingly  rare.     In  it  there  i.s  extreme 
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alKliiotion  with  flexion.     The  head  of  the  bone  rests  in  the  tissues 
of  the  perineum,  where  it  wcasionally  presses  upon  the  urethra, 

cau>iii^'  retfntif>n  of  urine. 

Oomplicatdonfi. — Cornpjund  ilisltjcations  of  the  hip  are  exceed- 
ingly raix'.  Fmctnres  M'  tlio  pelvis  nr  nf  the  neck  m-  shaft  nf  the 
feiuor  are  tH-casiun^lIy  ennjuntertnl,  the  latter  prodiieetl  sometimes 
hy  atterajtts  at  reduetinn.  Ijaoeratioii  of  the  temoral  vessels  has 
been  r<>jH»rte<l  ;  also  injury  tu  ttie  sciatic  nerve.  Simultaneous 
disli>c4itioii  uf  Imth  hip.s  has  Ijeeii  reefjrtletl  in  a  few  instant'e>. 

Prognosis. — In  rc^ceiit  ease??  nihu-tion  can  genenilly  Ik*  aec«jm- 
j>lishiM!  and  a  good  fimetioiial  joint  expected.  In  old  case?  effortai 
at  reduetion  are  attended  with  considerable  risk,  chieHy  of  fracture 
of  the  ncek  or  shaft  of  the  femur.  The  functional  result  in  «)ld, 
unreduced  dishnnitions  is  fjccasionally  fair,  esjxx'ially  in  the  thynud 
variety,  as  Nature  will  honietinies  form  a  new  and  coujparatively 
str(jug  joint,  allowing  a  considerable  amount  of  mobility.  In  the 
other  varieties  much  disability  results  from  the  sbortening,  limited 
motion,  !jnd  lack  of  parallelism  of  the  limbs. 

Treatment. —  In  hip  dislcwation,  jM-rhaps  more  than  in  any  other, 
the  rule  stiould  In-  observetl  of  causing  the  dishx-ate^l  head  of  the 
bone  to  folhiw  kickward  its  path  Uv  tlie  socket.  The  methmls  of 
inani[*ulatiou  poimlarized  by  Bigelow  and  now  generally  practised 
by  the  ]>rofession  have  wholly  replaced  the  older  and  unscientific 
priMsedures,  formerly  pmctised,  of  forcible  traction  by  pulleys,  etc, 

Bigehiw's  nictliods  are  carrif<i  out  in  the  following  manner :  The 
patient  should  Ije  thorougiily  aiiicstbeti/wl  and  placed  oo  his  back  on 
the  floor;  the  pelvis  should  l>e  stejiditnl  by  an  assistant.  The  sur- 
ge<m  grasps  the  ankle  of  the  atliwtHl  limb  with  one  hand  and  the 
knee  with  the  other.  The  leg  is  then  ilexe<l  to  a  right  angle  with 
the  thigh  and  the  thigh  to  a  right  angle  with  the  Ixxly.  In  tlie 
{Ktsterior  displacements  the  thigh  is  then  further  fle-\eil,  adduete<l, 
and  r«Jtate«]  inwanl  ;  the  knee  is  then  circumducftHi  extenudly,  and 
while  this  is  hcfng  done  direct  sudden  upwanl  traction  is  mad<% 
after  which  the  leg  is  extend<tl  ami  brought  to  the  floor.  In  the 
anterior  displacements  the  thigh  is  flexed  and  al)dueted,  then  cir- 
oumducte<l  internally  with  ii]twanl  ti'acti<^tn  and  rotation,  and 
finally  fully  extendpil.  In  the  nu'e  dorsjd  {lishm-ations  with  e ver- 
sion, the  <lisphicement  should  first  V>e  cooverteil  into  a  regular 
dorsal  dislocation  with  inversiim  by  flexion  and  inward  rotation, 
then  replaetnl  by  the  method  just  described  for  dorsal  dislocations, 
or  simply  by  upwanl  traction  m  the  flexe*!  jKisition. 

In  irregular  dislocations  with  extensive  laceration  of  the  cajv 
sule,  dirtvt  tnicti<ni  upward  with  the  thigh  flexed  at  a  right  angle 
Avith  the  bo4ly,  and  direct  pres>ure  tnward  tlie  acetabuhim  on  the 
di.Hphieed  head  of  the  bone,  will  usually  succeed. 
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Dislocations  of  the  Patella, 

The  patella  may  be  di&located  outward,  inward,  and  by  rotation 
on  its  iougitudinal  axis. 

In  the  outmird  varkitf,  which  is  the  commonest,  the  patella  lies 
to  the  outer  side  of  the  extjernal  condyle.  11"  unaccHjnipanieil  by 
rotation,  its  inner  edge  only  i^  in  c<jntact  with  the  eonilyle. 
Geuenilly,  htjwevor,  a  certain  degree  of  external  or  internal  rota- 
tion ii^  present,  which  allows^  either  itij  anterior  or  jK).«torior  .'*urface 
to  come  into  contact  with  tlie  condyle.  It  is  caused  by  direct 
violence,  as  a  blow  on  the  inner  edge  of  the  bone,  or  by  muscular 
action,  especially  in  a  condition  of  genu- valgum. 

In  the  rare  inityird  (fiMffM-atioiia  the  b<*ne  lie.s  to  the  inner  side  of 
the  joint,  l)eyond  the  articular  surface  of  the  internal  oondyle,  in 
contact  with  the  condyle  only  by  its  external  border  ;  or  if  rota- 
tion exists,  by  its  anterior  or  posterior  surface.  This  variety  is 
usually  the  result  of  direct  violence. 

In  the  fiisht'<Uions  btf  rottttion  of  the  patella  on  its  h>ngitudiual 
axis  three  degrees  are  recognized  :  first,  partial  rotatiifu  with  lat- 
eral displacement,  when  the  outer  or  imier  edge  of  the  patella  lies 
in  the  interctmdyloid  notch,  the  iKine  resting  on  the  external  or 
internal  condyle,  the  so-calleti  incomplete  external  <>r  uiternal  dis- 
location ;  second,  when  the  rotation  is  ihntugh  a  larger  arc,  so  that 
one  edge  of  the  patella  rests  in  the  intercimdyloid  n*)tch  and  the 
other  points  vertic<illy  upward,  the  so-called  edgewise  dislocation ; 
and  thinl,  when  comjilete  rotjition  has  taken  plact',  the  anterior 
surface  of  the  jiatclla  resting  upon  the  articular  suHace  <<f  the 
femur,  and  the  articular  surface  of  the  patella  lying  immediately 
unilernwith  the  skin. 

All  of  these  rotary  displacements  are  caused  by  direct  violence 
applied  t«>  the  outer  or  inner  edge  of  the  b<>ne»  generally  during 
moderate  flexion  of  tire  knee. 

Diagnosis. — This  is  generally  esisy.  In  the  lateral  displace- 
ments the  joint  ap[iears  widened,  with  an  irregular  projection  on 
the  side  of  the  displai^ment.  The  normal  pnmrinence  of  the 
patella  is  absent  and  a  depression  exists  Ix'tuwn  the  condyles. 
The  Ixme  may  easily  1m?  recognized  by  pal|Mition  in  its  abnormal 
p>sition.  There  are  pain  and  immobility  of  the  joint.  In  rotiiry 
displacements  the  position  of  the  bijne  may  l>e  readily  made  out 
by  ins|>ection  and  {nd  pat  ion. 

Treatment. — In  all  of  these  dislixsitions  the  thigh  shouhl  be 
flexeii  on  the  lM*«ly  and  the  knee  fully  exterideii  to  relax  the  tpiad- 
riceps  extensor  muscle.  When  tliis  is  accomplishe<l,  reduction 
may  easily  l:>e  effected  by  pressure  on  the  displace*!  bone.  Afler 
reduction  the  joint  should  be  immobilized  for  a  week  or  more,  and 
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later  treated  by  massage  and  hot  and  cold  douches  if  synovitis 
exists.  Any  tendency  to  redisplacement  should  be  combated  by  a 
knee-cap  or  elastic  bandage. 

Dislocations  of  the  Knee. 

Dislocations  of  the  knee  are  rare,  and  are  generally  the  result 
of  severe  injurj\  They  are  frequently  compound,  and  often  are 
accompanied  by  grave  complications.  They  are  clasvsified  accord- 
ing to  the  direction  taken  by  the  displaced  tibia,  and  in  the  order 
of  frequency  are  forward,  backward,  outward,  inward,  and  by 
rotation. 

Forward  dislocaiion  is  by  far  the  commonest.  It  may  be  com- 
plete or  incomplete,  and  is  frequently  compound.  It  is  caused 
generally  by  some  severe  force  resulting  in  hyperextension  of  the 
leg,  or  by  direct  violence  applied  just  above  and  in  front  of  the 
knee  or  below  and  behind.  When  complete,  the  popliteal  surface 
at  the  back  of  the  tibial  head  re^ts  upon  the  anterior  surface  of 
the  condyles  of  the  femur.  The  overriding  of  the  bones  may 
amount  to  several  inches.  The  ligaments  of  the  joint  are  exten- 
sively torn  ;  the  popliteal  vessels  and  nerves  are  tightly  stretched 
over  the  condyles  of  the  femur  and  may  lie  in  the  intercondyloid 
notch.  More  or  less  injury  to  these  structures  generally  results, 
especially  to  the  arter}',  which  may  be  torn  or  later  may  become 
occluded  by  rupture  of  its  internal  and  middle  coats.  The  vein 
is  less  frequently  injured.  A\'hen  compound,  the  opening  is 
usually  behind,  allowing  the  condyles  of  the  femur  to  protrude. 

In  backward  dislocations,  when  complete,  the  anterior  Iwrder 
of  the  articular  surface  of  the  tibia  rests  upon  the  posterior  sur- 
face of  the  cf>ndyles  of  the  femur.  It  is  caused  by  direct  vio- 
lence above  or  below  the  knee,  or  by  a  strong  forward  motion  of 
the  body  while  the  leg  is  fixed.  In  this  disl(x«tion  the  ligaments 
are  not,  as  a  rule,  so  extensively  lacerated  as  in  the  fonnard  dis- 
placements. The  patella  may  Ik?  fractured  or  displaced  laterally, 
or  the  quadriceps  tendon  may  be  torn.  The  popliteal  vessels  and 
ner\*es  are  stretched  and  often  injured,  as  in  the  forward  variety. 
In  incomplete  fonvard  or  backwanl  disk>cations  the  articular  sur- 
faces are  not  entirely  separatetl,  and  there  is  no  overriding. 

Lateral  dislocations  are  less  frequent,  and  may  l)e  complete  or 
incomplete.  The  comjylde  outwartl  or  inwartl  luxations  are  exceed- 
ingly rare ;  the  articular  surfaces  are  entirely  separated  ;  the  head 
of  the  tibia  lies  to  the  outer  or  inner  side  of  the  femur,  producing 
great  deformity.  A  certain  amount  of  antero-posterior  displace- 
ment may  exist  with  rotation.  The  jiatella  and  its  tendon,  if  not 
injured,  lie  obliquely.     In  incomplete  lateral  displacements,  which 
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are  far  more  cr^mmoo,  the  outer  tulxTosity  of  the  tibia  rests  up<)a 
the  inner  comlyie,  or  tlie  inner  tulxrcKsitv  upon  the  outer  condyle ; 
there  is  less  deformit)',  and  the  injmy  to  surrounding  structures 
i.-?  less  extensive. 

In  rotanj  dislocations  the  leg  is  violently  rotated  around  its 
longitudinal  axis,  the  liganieutous  structures  are  tom^  aud  one  or 
both  condyles  are  displaccil  forward  or  bai-kward. 

DUgBOsis. — The  recognition  of  tlie^-^e  dishn-ations  is  generally 
easy,  as  the  bones  arc  so  siijieriiciul  that  any  change  in  their  rela- 
tions is  readily  appreciated  by  inspection  and  pidpation.  In  the 
complete  forms  the  deformiity  is  great,  there  is  considerable  s^iort- 
ening,  and  the  flat  articular  surface  of  the  tibia  is  wisily  felt  in  its 
abn<jrmiil  position. 

In  the  coniplete/onrarcf  variety  the  1^  is  extended,  the  antero- 
posterior diameter  of  the  joint  is  greatly  increased,  the  skin  ab<:>v^e 
the  patella  is  relaxed  and  presents  4>ne  or  more  tninsverse  foldis, 
the  flattene<I  articular  surface  of  the  tibia  may  be  felt  in  front,  and 
the  rounile^I  condyles*  of  the  femur  Ijchind  ;  the  leg  is  numb  aud 
tHjld  frrjni  pressure  on  the  |>opl ileal  nerves  ami  vessels.  The  pulse 
in  the  posterior  tibial  and  dorsalis  |>edis  ves.sels  may  be  absent 
In  complete  hachranl  displacement  the  leg  is  hypcrex tended,  the 
condyles  of  the  femur  are  in  front  and  tlie  head  of  the  tibia  behind  ; 
pressure-syniptotus  on  the  nerves  and  vessels  arc  the  same.  In 
complete  latfnd  displacentents  the  deformity  is  so  characteristic  as 
to  leave  no  doubt  regjiniiug  the  nature  of  the  injury.  In  im^om- 
ptete  luxations  and  rohuy  displacements  there  is  no  shortening, 
and,  as  a  rule,  no  pressure-symptoms.  The  outlines  of  the  hmes 
can,  however,  be  n^-uHly  made  out,  and  in  the  absence  of  swelling 
the  diagnosis  Ls  without  dithculty. 

Prognosis. — In  complete  <lisli»cation  of  the  knee  the  prognosis  is 
grave  from  the  fact  that  from  2n  to  2-")  |>er  t-ent.  of  tlie  csLsej?  are 
ci»mpound,  and  als<j  from  the  fact  that  in  a  large  projiortion  of  the 
fi>rwanl  or  backward  displacements  the  jioplitejil  vessels  are  90 
injurefl  tliiit  gangrene  of  the  leg  result*.  In  other  instances  neu- 
ritis tlevelops,  and  causes  grave  t^ensor}*,  motor,  and  trf>phic  dis- 
turbances. In  the  incomplete  varieties  the  pro;_'^iiosis  is  more 
favorable,  but  raon»  or  less  impairment  of  function  iu  the  knee- 
joint  is  to  Im'  expectiHl. 

Treatment. — In  all  varieties  of  this  injiirA'  retluction  is  easily 
accomplished  under  gi^nend  aniesthesia  by  simple  traction  and 
direct  [tressurc  over  the  displacf<l  bone.  The  [»r«'siMice  m'  absence 
(if  pulsiition  in  the  arteric*s  (»f  the  foot  should  Ijc  noted  Ix'fore  and 
after  reduction.  CKx«.sionally  in  thromlx»sisof  the  |>opliteal  artery 
from  rupture  of  its  inner  ctmts  collateral  circulation  will  l>e  estal>- 
Ushedf  and  the  early  treatment  should  therefore  be  expectant     If 
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signs  of  gangrene  appear,  amputation  is  indicated.  When  the 
circulation  is  unaffected  and  reduction  is  accomplished,  the  leg 
should  be  immobilized  for  several  weeks  to  allow  repair  to  take 
place  in  the  torn  ligaments ;  and  if  considerable  inflammatory  reac- 
tion follows,  the  use  of  an  ice-bag  is  to  be  recommended.  Passive 
motion,  should  be  undertaken  after  the  second  week  and  a  knee- 
cap worn  for  several  months. 

In  compound  dislocations  the  joint  should  be  freely  opened, 
irrigated,  and  drained.  If  acute  general  sepsis  follows^  early 
amputation  will  be  necessary  to  save  life. 

Dislocation  of  the  SemilniULr  Cartilages. 

The  semilunar  cartilages  of  the  knee-joint  are  occasionally  dis- 
placed inward  or  outwai^  by  some  slight  injury  or  unusual  motion 
of  the  articulation.  The  inner  meniscus  is  tlie  one  oftenest  affected, 
and  the  displacement  is  generally  accompanied  by  a  bruising  or  a 
partial  or  complete  rupture  from  its  being  caught  and  squeezed 
between  the  condyle  of  the  femur  and  articular  surface  of  the  tibia. 
The  cause  of  the  displacement  is  generally  a  twisting  or  rotary 
motion  of  the  body  while  the  feet  are  firmly  placed  on  the  ground 
and  the  knee  partly  flexed.  It  frequently  occurs  in  athletes, 
especially  those  who  play  football,  tennis,  or  golf  The  symptoms 
of  this  affection  are  generally  characteristic,  and  resemble  those 
caused  by  the  presence  of  a  floating  cartilage  in  the  joint.  They 
were  described  in  the  early  part  of  tlie  nineteenth  century  by  Hey, 
who  called  the  condition  an  "  internal  derangement  of  the  knee." 
It  is  only  within  the  j)ast  twenty  years  that  the  true  pathology  of 
the  affection  has  l)een  recognized. 

Diagnosis. — As  a  result  of  some  sudden  twisting  motion  of  the 
leg,  the  patient  suddenly  exiwriences  a  severe  lancinating  pain  in 
the  knee,  with  "locking"  of  the  joint.  The  pain  is  often  so 
severe  that  the  patient  falls  to  the  ground  and  is  unable  to  execute 
any  voluntary  movement  of  the  limb.  The  symptoms  may  persist 
for  some  time  and  gradually  disappear,  or  as  a  result  of  forcibly 
flexing  and  extending  the  leg  all  pain  may  suddenly  be  relieve<l 
and  the  functions  of  the  joint  completely  restoretl.  There  Is,  how- 
ever, a  strong  tendency  to  recurrence,  and  i)atients  are  often  more 
or  less  disabled  by  these  frequently  recurring  attacks.  Not  infre- 
quently a  certain  amount  of  eft\ision  aj)pears  in  the  joint  after 
such  an  attack,  requiring  rest  in  bed  and  the  application  of  an  ice- 
bag.  Examination  of  the  joint  may  be  negative,  or  in  outward 
dis])lacements  of  the  meniscus  a  projct^tion  may  be  felt  l)etween  the 
articular  surfaces  of  the  tibia  and  femur. 

Treatment. — For  the  acute  attack  prompt  flexion  and  extension 
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of  the  leg  will  often  give  immetliate  relief.  The  pain  of  this 
manrpuvre  is,  however,  often  se\'ere  and  an  aniesthetic  is  frequently 
desiraMe.  If  teuilerness  and  an  eifusion  into  ilie  joint  follow  the 
attack,  the  fatient  should  be  kept  in  be<l,  the  joint  immobilized, 
and  an  ice-big  applied  for  several  days.  To  pre\ent  reeurrcaces, 
the  use  i>f  a  steel  brace  has  been  retommendwl,  whieh  prevents 
mtatiim  and  allows  only  a  limited  amount  of  flexion  and  exten- 
sion at  the  knee.  Not  infrecpiently,  after  a  large  number  of  sueh 
attiick^s  complete  relief  will  follow  the  giving  up  of  athletics  in 
general  or  the  particular  sjwrt  which  seemed  to  oe«'astun  the  synij>- 
toms.  In  many  ca«e.s,  however,  the  attacks  o«jntinue  in  spite  of 
the  greatest  care,  and  in  these  open  operation  with  removal  of  tiie 
iDJQred  meniscus  or  suturing  it  in  place  is  to  lie  recommended. 


Dislocations  of  the  Fibula. 

The  upper  extremUif  of  the  Hbnla  may  be  dislocated  backward, 
forward,  t»r  upward.  These  di>placemenL<  may  be  i^auseil  by  tlirect 
violence,  indirect  violence,  by  an  iujnrv  to  the  ankle  and  upwanl 
pressure  on  the  fibula,  and  by  vi«ik^iit  ci>ntraetion  of  the  biceps 
muscle,  the  latter  pnKlucing  generally  the  backward  luxation. 

The  lower  extremitif  of  the  fibula  has  been  displaced  backward 
without  fracture  in  a  few  recordetl  cases. 

All  of  these  varieties  are  rare,  and  are  easily  recognized.  They 
are  generally  rt^lue«.Hl  by  ilirect  pressure,  aided  by  flexion  of  the 
knee  to  relax  the  biceps,  in  those  at  the  up|K"r  eiul ;  and  by  ever- 
sion  or  inversion  of  the  ftiot  in  those  ficcurring  at  the  inferior 
extremity. 

Bislocatioiis  of  the  Ankle. 

Dislrications  of  the  ankle  are  fairly  frec|uent,  and  a  large  numlniT 
of  varieties  have  l>een  descril>e«l.  The  se|«iration  may  tiike  ])la<-e 
at  tlie  tibiotaisal  articulation,  where  the  i«»ot  with  the  astragidus 
may  l>e  disphu-etl  Imckwanl,  forwanl,  <»utwanl,  inward,  or  upward  ; 
at  the  a-itragaloc:deiine*)id  and  astrag:doscaplii)id  joints,  the  subas- 
tnig:ili>id  dislm^ition,  when  the  directi<in  of  displacement  of  the 
f<H>t  may  be  Ixickwanl,  forwanl,  out  wan!  or  inwani  ;  at  b«>th  of 
these  joints,  resulting  in  a  displacement  of  the  astragalus  alone, 
wliicli  may  be  lorwanl,  Fwickwanl,  inward,  uutwanl,  or  its  |iosi- 
tion  simjily  chauge<l  by  rotatic»n. 

Tibiotarsal  Dislocations.— These  are  generally  pnxluced  by 
falls  u[K)n  the  fiK>t  in  the  fKtsition  ofdttrsal  or  plantar  flexion,  or 
by  strong  abduction  or  adduction  of  the  foot,  the  former  resulting 
in  antero-piisterior  displacement**,  the  latter  in  lateral  luxations. 
In  the  antero-posterior  displacements  the  foot  with  the  astragalus 
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may  be  displaced  Iwickward  or  forward.     The  backward  disloca- 
tioii  \^  the  commonejit. 

Symptoms. — In  hwhcord  dislocations  the  foot  is  shortened,  the 
heel  iji  prominent,  and  the  teudo  Achillis  tense;  the  naalleoli  pro- 
ject anteriorly  and  their  relations  with  the  tarsus^  are  altered.  In 
frtniHtrd  dijihx^ition.^  the  foot  is  lejijrthencd,  the  heel  aiid  ten<lo 
Acliilli^  are  less  prominent,  ami  the  space  on  either  .side  of  the 
tendon  is  ixx^rnpied  in  di^placetl  tiLtia  and  fibula.  The  niiilleoli  an? 
near  the  heeJ  and  lower  than  niinnal ;  the  articular  c^urface  of  the 
a;f>tnig:dtLs  can  he  felt  in  front  of  the  tibia.  Incomplete  baekwanl 
or  forward  dij>hxsitionj*  may  oei'ur,  the  <^ymi>t<>m!?  of  which  are  the 
same  but  U>^  marked. 

The    kteral    dislocations    are  almost  always   accompanied   hr 
fracture.     In  the  oubtat^  variety  the  aceomjmnying  fracture  is  of 
the  tibula,  and  has  already  been  described  as  Putt's  fracture.      In 
tliis  the  disl<K-:«ti<»n  is  incMimplete,  and  consit-ts  in  rotation  outward 
of  the  tarsus  without  tlisplacement  of  the  astnij^ihis  Ix^yond  the 
malleolus.     In  the  incomplete  tnmird  variety  tlie  inner  malleolus 
or  lower  part  of  the  tibia  is  fractured ;  the  rtitation  of  the  tarsus 
Ib  inwanl.     Complete  dishx^tions  imtward  or  inward   when    the 
astniiT'ilus  is  displaotnl  wholly  without  the  tibiofibular  niurtiee  are 
exceetlingly  ran\     In   tlitve  the  limb  is  shortene<l,  the  ankle  is 
frresUly  increastn]  in   breadth,  and  the  foot  is  in  extreme  outward 
or  inwanl  njtition.      Vpiranl  dishiciUion  is  ext^eeilingly  rare.     It 
ift  e:uise<l  by  a  fall  from  a  liciirlit  on  the  Cvct.     The  inferior  tibii>- 
fibtdar  articulation  is  separated  and  the  astnigahis  is  driven  upwani 
between  thesi^  lK>nes.    The  joint  is  widenetl  ;  the  nuill(X>li  appnxich 
the  sole  of  the  foeit.     It  is  generally  aceompaniod  by  fracture. 

Treatment. — In  all  M'  these  disloesitiitns  nxluction  is  easily  ac- 
complished. In  autero- posterior  tltsplacetnents  the  knee  should 
lie  flextxl  to  relax  the  tvndo  Aeliillis.  The  foot  shMuUI  then  \)e 
graspeil  by  the  surgeon  and  firm  tniction  made  while  the  knee  is 
held  by  an  assistant.  This,  w  ith  jiressure  forwani  or  backward 
on  the  lower  extremity  of  the  leg  and  a  slight  rm'king  motion 
of  the  f<Mit,  will  genemlly  sueceefl.  In  lateml  disj>lacenieuts  the 
reiluction  of  the  fracture  as  well  as  the  di^lm-ation  must  be  matle, 
«ii<l  in  the  outwanl  variety  the  foot  shouhl  be  helrl  in  an  inverted 
posititvn  by  a  Dnpuytren  splint  or  plaster-f)f-Paris  cast.  In  du^- 
UH.'atii»ns  without  fnictnre  the  joint  slioiilcl  be  immobilized  for  ten 
ilavs,  after  wliieli  massage  and  jiassive  motion  should  be  employetl. 

Subastrag^aloid  Dislocations. — In  flie.<c  luxations  the  astraga- 
Iuj*  remains  with  the  tibia  and  fibula.  The  separation  takes  place 
iMween  the  astnigjdus  and  the  sc^iphoid  and  os  calcis.  The  dis- 
uWeweut  of  the  iVn^t  is  gencndly  obliquely  backward  and  inwanl 
or  backward  and  outward.     Dislocations  tlireetly  backward,  or 
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forward,  or  laterally,  are  cxtrcindy  lure.  Tlic^e  iujurios  are  caused 
generally  hy  !<evere  twijfte  of  the  ankle.  They  are  not  iufretiueotly 
aecttni|«iutHl  by  fraftiin-s  of  the  malleoli. 

The  diagnosis  is  iittt  always  easy  in  the  presence  of  extensive 
swelling.  In  barktrttrd  aiid  ittfrnrtf  displnct-nitnts  the  dorsum  of 
the  f<K)t  apjieiirs  shiirtentnl,  the  heel  is  leiiirtheiKtl,  there  are  inver- 
i»ion  of  the  foot  and  a  pnniiiuence  exteniidly  and  in  front,  cauf?ed 
by  the  displaced  a.^tnigidus  and  i-xtenial  nialh-olus.  In  bachrard 
and  ontirnnf  displacements  the  f*M)t  is  everttnl  and  the  iLstriurahis 
and  internal  malle<»lus  form  a  piiuninence  internally  and  in  fn»nt. 
The  relation  l^etween  the  he:id  of  the  astnipilns  and  the  nialletdi 
l»  normal.  There  is  prt^'servati< m  of  the  antert>-|>ttsterior  move- 
ments in  the  tibiotiirsjd  joint,  but  the  latei'al  and  rotary  movements 
of  the  ankle  are  Inst  or  piiinful. 

TTeatment. — Kcnluction  is  not  always  easy,  owing  in  certain 
cases  to  engajgrenient  of  the  head  of  the  astragalus  under  the 
tendi>n  of  the  tibialis  anticus  niu.scle  in  the  bat-kwan!  and  <iutvvartl 
variety,  an<l  (wx-asionally  to  fnietnre  of  the  astnigalus  in  the  f>thers. 
Rethiction  should  be  attempletl  in  all  cases  by  flexinjj  tlie  knee  to 
relax  the  tendo  Achillis,  and  by  downward  and  forward  traction 
on  the  foot,  with  direct  pressure  liackward,  on  the  lower  extremity 
of  the  tibia. 

Dislocations  of  the  Astrag^alus. — Tli*-  astr.igalu>  may  be 
foreiH^  from  its  \h.h\  and  displaetil  in  almost  any  direction.  The 
cause  is  jffeuerxdly  a  fall  upon  the  foot  from  a  height,  or  any  severe 
twisting  injury  to  the  ankle.  The  nm.-t  friMpient  diixvtion  of  the 
displacement  is  forward  and  oulwnrd  or  forwanl  and  inward  ; 
oceasinnally  the  Iwine  is  rotiitt-d  wilhtMit  i>ein|;  forail  ont  of  its 
bed.  In  the  forward  antl  oninmrd  variety  the  fmit  is  invertetl, 
and  the  bone  can  be  easily  felt  lying  in  front  of  the  tibia,  resting 
njKin  the  outer  tirsal  iMtnes.  In  the  Jorinfrtf  and  inmtrd  variety 
the  f<x>t  is  everteil  and  the  bone  4"an  W  seen  and  felt  just  in  front 
of  the  internal  malleolus.  In  the  rotar\-  dis|ilac<'nients  little  or 
no  deformity  may  l>e  present  but  motion  is  much  restriete<l  and 
painful. 

The  treatment  should  consist,  first,  in  attempting  reihiction 
imder  aiuerithesia  by  traction  and  direct  pre>sun'  over  the  bc»ne, 
the  knee  being  held  in  a  flexed  position  by  an  assistant,  wlio  also 
exen-ises  stitjng  cjjunterextension.  If  thi>  fails,  ojien  incisi«in  and 
replacement  or  excision  of  the  bone  should  U-  pnn'tise<l. 

Mediotarsal  Dislocation. — In  this  dislocation,  which  is  ex- 
ce»'<lingly  vxiY*\  the  4'ulMHd  and  sf:tphoi«l  an*  sepjiraleil  fn>m  the 
astragtilus  and  os  calcis.  The  displacement  is  generally  down- 
ward. In  the  complete  dislocation  the  fo«»t  is  shortene<I.  the  arch 
obliterate*.!  by  the  depressed  cubiiid  and  scaphoid,  and   there  is  a 
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prominence  on  the  dorsum  made  by  the  head  of  the  astragalus  and 
the  cuboid  surface  of  the  os  calcis.  This  dislocation  may  be  ac- 
companied by  fracture  of  one  of  the  bones  or  of  the  external 
malleolus. 

Dislocations  of  the  Other  Bones  of  the  Tarsus. — ^These  may 
occur  separately  or  in  various  combinations.  Those  of  the  cunei- 
form bones  are  commonest,  and  of  these  the  first  is  more  often 
displaced  singly  than  the  others. 

Dislocation  of  the  metatarsal  bones  may  occur  singly  or  in  com- 
bination. The  entire  metatarsus  has  been  displaced  from  the 
tarsus  in  a  number  of  cases.  These  luxations  are  generally  up- 
ward, but  may  occur  downward,  and  in  case  of  the  entire  me^- 
tarsus  laterally.  The  first  metatarsal  bone  is  most  frequently 
dislocated  singly,  and  the  direction  of  the  displacement  is  gen- 
erally upward  on  the  dorsum. 

Dislocations  of  the  phalanges  are  rare,  the  commonest  being  at 
the  metatarsophalangeal  joint  of  the  great  toe.  Dislocations  at 
the  metatarsophalangeal  joints  of  the  other  toes  and  of  the  termi- 
nal phalanx  of  the  great  toe  have  been  reported,  but  are  exceed- 
ingly rare. 

In  all  of  these  dislocations  the  diagnosis  is  made  without  diffi- 
culty in  the  absence  of  great  swelling.  When  this  is  present,  an 
ar-ray  examination  will  serve  to  establish  it. 

The  treatment  should  consist  in  traction  and  direct  pressure 
over  the  displaced  bone. 


CHAPTER    XXIX. 


HERNIA. 


The  term  hernia^  used  in  its  broad  sense,  siguifi&*  a  protnLsion 
of  an  organ  from  the  cavity  in  which  it  is  normally  contained. 
As  applied  to  the  surgical  disease  csilled  hernia,  or  rupture,  the 
term  is  used  In  a  re?jtricted  si^nsje,  and  refers  to  a  pmtrusion  from 
the  abdominal  cavity  of  one  ()r  more  of  its  contiiined  organs 
through  a  weakened  jwrtion  of  its  wall.  This  protnision  rests 
within  a  pouch  made  up  of  certain  coverings  or  tunic*.  These 
vary  in  numi>er  and  character  with  the  variety  of  the  hernia,  one 
only  being  constant,  and  that  one  is  derived  fnrtm  the  fmrictal 
peritoneum,  and  is  called  the  jsne  of  the  hernia.  Almost  any 
of  the  movable  abdominal  organs  may  l>e  found  in  the  sac  of  a 
hcrni."!.  If  b*5wel  alone  is  present,  the  hernia  is  sjK)keu  of  a^  an 
enterocele  ;  if  omentum,  ep'tjdoceh ;  the  term  athro-ipipfort'Ie  is 
sometimes  used  to  describe  a  hernia  ctiintaining  both  intestine  and 
omentum. 

Two  tactors  are  always  present  in  a  .dven  case  of  hernia,  a 
weakening  of  thealxlominal  wall  which  pnHli>poses  the  individual 
to  the  disease,  and  the  rK'ctirrenee  of  incr«iuse«l  intm-alxlominal 
pressure,  which  acts  as  the  exciting  cause  of  the  pnurusion. 

Weak  areas  of  the  abdominal  wall  may  Ije  due  to  prenatal  con- 
ditions ass<jciated  with  the  development  of  the  ffetus,  or  to  acquirtnl 
conditions  occurring  after  birth  and  during  adult  life.  Of  the 
fiirmer,  may  be  mentioned  the  sepiiration  of  tlie  ditfen-nt  layers  of 
the  abdominal  wall  in  the  inguinal  rtgion  by  the  tles<vnt  of  the 
testicle,  and  the  often  incomplete  union  of  the  structures  about  the 
umbilicus.  Of  the  latter,  may  lie  mentionrtl  the  stretching  and 
subsequent  relaxation  of  the  alxlominal  wall  from  pregnancy, 
obesity,  ascites,  and  large  alKJt»minal  tumors  ;  wcjikness  and  atn>phy 
of  the  mus<les  fnmi  old  age,  ner\-e-l(^ions,  and  wasting  disease ; 
and  the  formation  of  yielding  cicatrices  after  injuries  or  surgical 
operations. 

Any  c*indition  which  produces  intra-aMominal  pressure  may 
act  as  an  exciting  cause  of  hernia.  Thus  (tn'gnancy,  ascites,  and 
abdominal  tumors  cause  a  gnwhially  increasing  pressure  upcm  the 
walls  of  the  cavity  ;  chronic  bronchitis,  constipation,  and  tibstruc- 
tive  disea'^e  of  the  urinary  passages,  may  cause  intermittent  press- 
ure from  voluntary  or  involuntary  straining  efforts  ;  and  certain 
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,  an  wcH-komni  tttim  in  the 


Uenimumy  bedaanfitd  fion  oUkt  an 
pomt  €if  vwrv« 

Tbc  mslomic  irsrietieift  are,  iwpumal  kermoj  in  w1m4  tkr  ]m>- 
tnii»Km  uomm  io  the  ingntnal  Rf;kio  ;  femoral^  ia  vhirh  the  pfo- 
tmiicMi  ooom  llini^gb  tbe  inner  oumputment  fA  tbe  fononl 
•bMili ;  umlnUeaif  in  wliidi  die  dtseafie  is  limited  to  the  re^^  of 
dM  urobHicii*  ;  and  rmlrnl,  in  which  the  pnitm^ioD  oocms  duoogh 
noDi^  «illi«r  (xjrtiofi  of  the  afxlomiiial  wall. 

/juinbfir^  (JAurfUorj  Meiaiir,  and  perineal  are  terms  affiled  to 
hi^ruin/^  tH'irnnini^  in  dieHe  regional  all  of  which  are  exceedingly 
run:. 

Clinirjilly,  hfmiait  may  be  descriljed  as  r&hicifAff  irredu^ble, 
injUimi'iIf  inrari'eratfdy  ut  idrfintfutalftl, 

A  rctliuuhh'  lumin  i«  one  in  which  the  contents  of  the  sac  can 
Im?  Tv\\\tw*\  Ut  i\\v  u^M^nlniIUll  ravity  without  a  cutting  operation, 
lit  lIu'M'  i'UHi-H  riMltirtioi)  may  nfU/n  h*- accomplished  by  a>v<>iiming 
the  nHniniltciit  pfwture  and  muking  gentle  pressure  on  the  tumor. 
In  tithcr  ciiHCH  irmrc  or  I^-mm  HtciiJ'ul  ^/x/k  is  necessary.  This  con- 
hJm(.«<  in  Ht^iidyijjg  the  neck  of  the  siic  with  the  fingers  of  one  hand 
and  ginlly  roinpiVM^ing  tin*  kic  with  the  other,  sluwly  forcing  the 
eoiitniN  ihrough  tlic  neck  into  the  ulnkiniinal  ravity. 

An  irrrthtriUi'  ftiniin  is  one  in  which  the  contents  cannot  be 
retniiiiHl  to  the  alMloniinnl  ciivity  hy  taxis.  Failure  to  efieet 
riMluclion  i^  generally  tlue  to  the  pivsence  (»f  intlaniniatorv  adhe- 
hiDhh  iH'tvviM'u  flic  sac  and  il.s  riintmls.  Ninety  jtiT  rent,  of  ail 
irnnhHiilile  lii'rniaK  c<mtain  otneiitnni  (Macreiidy). 

An  infanK'tf  hcniia  is  one  in  whicli  there  is  an  inflammation  of 
(he  Hiie  m*  of  the  wie  and  its  ecmtents.  Sucli  cas<\<  may  be  caused 
In*  tniUTna,  liv  t«M>  violent  <n'  U*tr  prolonged  eiforts  at  taxis,  and  by 
infc^'tion  I'hMo  tin;  cscajM'  of  septic  matrrial  fnmi  the  1k>wc1.  The 
Kymptotu."*  oC  an  intlamc*!  hernia.are  j»ain,  tendeniejss,  redness,  aud 
oHlenni  over  a  pi'evifjusly  normal  hernial  pn»trusion,  with  jxi^sibly 
levrr  and  genend  malaise. 

An  ihi^irrridtrtl  htruut  (also  «ille<l  ohstnieted  hernia)  is  one  in 
wliieh  then*  is  obstruction  to  the  passjige  of  feces!  thnnigh  the 
IkiwcI,  but  witliout  inlerterenw  witii  the  einndation.  The  obstnic- 
turn  IK  not  neei»ssiirily  eoniph*te,  and  gas:  is  ot^en  }ias$ed.  This 
<Mini«eH  eoprtistasis.  more  or  U^^s  digestive  tlisttirbanee,  and  disten- 
tion. tHHvisionally  jvdn  and  vomiting.  If  the  condition  is  not  re- 
lievtxl,  ?»trangidation  may  occur, 

A  i>fnt»fftUni*^l  hrrnut  is  one  in  which  there  U  not  only  obstmc- 
doo  of  die  Ix^wel,  but  also  meelianical  interference  with  the  ctrco- 


lation.  It  is  jE^nerally  caused  by  pressure  exerted  at  the  neek 
«»f  the  lieniia  ujkjii  the  mesenteric  vo-sels  ami  the  intestinal  wall. 
The  veins  are  tirst  otmpresse*!.  This  prixluces  passive  c«)ngestion 
and  redema  of  all  the  tissues.  As  this  increases  in  extent  more 
pressure  is  prtxluced  and  the  arteries  Ijeeome  ocelude<L  This 
gives  rise  to  ischa?mia,  necrosis  of  the  gut,  i>erforatinn,  the  tonna- 
tioD  of  a  fecal  abscess,  and  later,  hy  its  discharge  <»n  the  surtace 
of  the  bcNh%  an  artificial  anus.  The  process,  however,  rarely  goes 
on  to  this  |Ktint  for  tfie  reason  that  a  severe  and  rapidly  progressive 
toxaemia  develops  which  causes  death  often  beture  jierforation 
Uikes  place.  The  symptoms  of  strangulateil  hernia  may  l>e  Im-al 
antl  general.  The  local  symptoms  arc  iKiiiij  ten<lerness,  and  often 
i!ien*ase  in  the  size  of  the  hernial  tumor.  Not  infrtHjiiently  it 
hap|>ens  that  a  henita  which  has  always  lK^en  reiim-iUk*  suddeidy 
l>e<X)mes  irreiiucible  an«i  jMunful.  I'lider  these  conditions  general 
sympti>ms  quickly  develop.  There  U  more  or  less  alMluminal 
pain,  with  tenderness,  nausea,  and  prostration.  The  temperature 
may  be  normal,  subnormal,  or  slightly  elevated.  The  pulse  is 
increased  in  frequency  and  scmn  Ix'Cfjraes  irregular  and  extremely 
weak.  Vomiting  is  the  most  cori«t;mt  symptom.  It  occurs  e:irly 
and  is  practically  continuous.  At  first  only  the  cr>ntents  of  the 
tttomach  are  ejected  ;  later,  bile  and  intestinal  matter.  There  are 
distention  and  rigidity  of  the  aMomen  ;  the  bowels  cannot  be 
m«ive*i  except  from  a  point  l>elow  the  obstruction,  and  no  flatus  is 
expelled.  The  prostnitirvn  inereasis,  the  face  becomes  pinchtnl, 
the  eyes  sunken,  the  tongue  dry,  and  the  teeth  covered  with 
sordes.  The  mind  wanders,  the  extremities  become  cold,  and  the 
entire  bmly  Is  bathe*!  in  cfdd  iK^rspiratiou.  Tliere  is  frequent 
invf»luntiirv  regurgitati»in  of  fcciil  matter,  and  death  may  tKXiur 
at  an  early  period  from  exhaustion. 


Inguinal  Hernia. 

Inguinal  hernia  is  the  commonest  form  of  nipture,  80  per  cent, 
of  all  hernias  o<x;urring  in  this  region.  In  this  variety  the  pn>- 
trusion  takes  place  in  the  inguinal  region,  either  obliquely  by 
fallowing  the  spermatic  cord  through  the  inguinal  canal  and  ex- 
terna! alxlnminal  ring  into  the  scrotum,  or  tlirectly  through  the 
alxlominal  wall  at  Hes.'iel bach's  triangle  and  outwanl  through  the 
external  ring,  sometimes  des<'ending  into  the  scit»tum.  The 
former,  which  is  called  obliquf  ingu'waJ  hrrvin,  is  by  far  the  mt»st 
fre<pient,  comprising  93  |>er  cent,  of  all  inguinal  ruptures.  It 
occurs  more  frequently  in  males  and  is  c<»mmon  in  children.  In 
a  certain  numlxr  of  cases  it  appears  shortly  after  birth,  and  in 
these   the    protrusion  enters   a   preformed    peritonwd    pouch,  the 
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unobliteratetl  vaginal  process  of  the  perit4)nenm.  This  variety  is 
called  corif/cntfai  fm/uhiaf  hirnifi,  ( lii-Jii^iotially  tlie  \'ajy:in:il  process 
is  closed  ut  its  uppor  extremity  only,  leaving  a  large  tunica  vagi- 
nalis extendi n«:  nearly  to  tlie  internal  alMlitniinal  ring.  Into  this 
an  acfjnirwl  hernial  protrusion  may  (mih'Ut,  which  invaginates  the 
enlarged  tunica  and  j>riKluees  a  jKvuliar  variety  eallwl  iufontite 
hern'my  in  wiiieh  the  pnttruding  vi>cii.s  is  snrrouode<l  by  tliree 
layers  of  j>erituNeum.  The  term  inliuitile  hernia  is  also  employed 
to  de>5cril>e  any  acquired  hernia  assix»iatetl  with  a  more  or  less 
patent  funicular  pix>ee8s.  In  the  ordinary  at^juired  variety  of 
oblique  inguinal  hernia  the  pmtruding  viseus  in  iis  descent 
through  the  inguinal  eanal  pushes  in  fri>nt  of  it  not  only  its  own 
sac  of  peritoneum  and  fatty  tissue,  hut  also  a  pnx'ess  of  the  trans- 
versa hs  fascia  aud  the  eremasterie  fascia.  As  it  emerges  from 
the  external  alxlominal  ring  it  enters  the  process  of  the  interco- 
lumnar  Ihscia  whieli  incloses  the  cortl,  and  finally  descends  into  the 
6crf)tum,  %vhere  it  is  covereil  hy  the  dartos  and  skin.  This  is  the 
atiult  tyj>e  of  the  disease.     Fig:^.  235,  23G,  and  237  illustrate  the 
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Congenital  hernia. 


InAntlle  hernt*. 


AcquiriKi  htfmi». 


peritoneal  arrangement  of  the  various  kinds  of  oblique  inguinal 
hernia. 

In  direvi  ingumal  hernia,  which  is  comjwratively  rare,  the  pro- 
trusion takes  place  through  Hesselbaclrs  triangle  or  that  spact^  in 
the  lower  al>dominal  wall  bmndcil  by  the  sheath  of  the  rectus 
muscle,  the  deep  <"pig:xstric  artery,  jm<l  Pttniuirt's  ligament.  If 
tlie  protrnsion  occurs  iu  the  outer  half  of  this  s]micc,  between  the 
epig:istric  and  i»bliterated  hy^Kjgastric  artery,  the  hernia  will  have 
practically  the  same  coverings  as  an  oblique  inguinal  hernia  ;  if  it 
(KTHirs  through  the  inner  half  of  the  space,  it  may  carry  with  it  a 
tunic  made  up  of  the  denser  fwrtion  of  the  transversalis  fa.'^cia, 
with  or  without  a  few  fil)rt»  of  the  conjoined  tendon,  or  it  may 
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force  it*  peritoneal  and  sub  peritoneal  coverings?  between  the  fibres 
of  this  structure  and  rettMvi'  only  tin  iiivejitment  of  the  inter- 
col  ummir  fa^scia.  The  clajstiically  de;seril>ed  seven  separate  cover- 
ings of  an  'inguinal  hernia  can  seldom  be  recognized  at  operation 
or  autopsy.  The  skin  and  sutM-rfieial  {insc'm  are  always  present ; 
also  a  Duml>er  »•!'  nn>re  or  less  tlt^l it-ate  and  tnirisjx^rent  tunics,  one 
of  which  contains  creiniLsteric  fihreri^  and  iini>tiier  fatty  tissue.  In 
old  and  inflamed  cases  these  tunics  may  im  greatly  thickenwi,  and 
almost  any  number  of  layers  may  be  demonstrateii  as  a  result  of 
artiticial  dissection.  In  the  oblique  variety  the  sac  lies  in  front 
of  the  sj)ermatic  Cf^nl,  Iwith  being  contained  in  a  layer  of  fascia 
(intercf>lumnar) ;  in  the  direct  variety  the  sac  generally  lies  lichind 
or  to  the  inner  side  of  the  cord,  aud  the  two  may  not  be  contained 
in  the  same  fascial  sheath. 

In  both  forms  of  inguinal  homia  the  caecum  or  sigmoid  may 
be  present.  If  fnx'ly  movable  antl  attache«l  to  the  abdominal  wall 
by  a  mei?enter>',  these  differ  in  no  res|>ect  from  other  ordinary 
forms  of  enten>cele.  If,  however,  the  tixed  portion  of  the  oecum 
or  sigmoid  occupies  the  hernial  sac,  the  condition  is  spoken  of  as  a 
sliding  hernia  or  hemte  par  glifigenient.  In  these  cases  the  sac  is 
incomplete,  and  the  bowel  can  only  be  returned  to  the  abdominal 
cavity  by  a  return  of  the  sac,  which  is  made  up  of  the  adjacent 
parietal  peritoneum. 

Hernia  of  the  bladdei*  occasionally  occurs  in  inguinal  ruptures. 
It  may  protrude  within  the  sac,  or  it  may  lie  wholly  outside  of  the 
peritoneum  by  the  side  of  the  sac.  The  presence  of  a  lai*ge  amount 
of  subserous  cellular  tissue  to  the  inner  side  of  the  sac  should 
suggest  this  possibility  and  lead  the  operator  to  dissect  with  care. 

Symptoms. — C'ongeuiud  hernia  may  be  present  at  birth,  may 
occur  after  birth  suiMenly  as  a  result  of  some  severe  strain,  or  it 
may  develop  gradually  as  the  adult  variet>'.  Acquired  oblique 
inguinal  hernia  comes  on  slowly,  first  apjiearing  as  a  slight  fulness 
at  the  internal  ring,  which  gradually  becomes  larger  and  distends 
the  inguinal  caual,  and  later  pisses  through  the  external  ring  into 
the  scrotum.  When  the  protrusion  occupies  the  inguinal  canal  it 
is  called  an  incomplete  hernia  or  huhonocek.  When  it  rraches  the 
bottom  of  the  scrotum  it  is  sp*>keii  of  as  complete  or  scrotal  hernia. 
A  scrotal  hernia  is  p-ar-shajwHl,  with  the  tundus  downwani.  The 
neck  can  be  tracetl  obliquely  up  wan!  ami  outward  through  the  in- 
guinal canal  to  the  region  of  the  internal  ring.  In  old  oblique 
hernias,  however,  the  weight  of  the  scrotal  contents  will  often  tend  to 
draw  the  neck  of  the  sac  and  internal  ring  towanl  the  median  line, 
and  in  these  cases  the  axis  •»f  tin-  heniial  tumor  may  Ik*  vertical. 

In  direct  inguinal  hernia  the  cause  is  usually  st>me  sudden 
strain  or  severe  exertion.     In  a  few  instances  the  hernia  develops 
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at  the  moment  of  greatest  strain,  and  gives  rise  to  a  sudden  sicken- 
ing ptiiii,  and  tho  4>v<'urri'ntx*  ot"  :i  tt-ndcr  oval  tumor  in  the  region 
of  liie  external  ai><l(»niinal  ring.  This  tumor  gradually  increases 
in  t^ize,  but  shows  little  tendency  to  force  its  way  into  tlie  scrotum. 
Pain  may  he  ahsetit  throughout  the  entire  course  of  a  slowly 
developing  hernia,  (lencmlly,  however,  jmin  is  present,  and  is 
referrtnl  either  to  the  region  of  tlie  umhilicus  or  to  the  >ite  of  the 
rupture.  There  is  iiften  only  a  slight  sense  of  discomfort  or  dnig- 
ging  ;  exceptional !y  the  j«iin  may  lie  severe,  and  is  accimipanietl 
by  more  or   less   grave  digestive  disturbances,  and   symptoms  of 
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Large  ('Crotal  b(>rDia.    (Ricbardnon.) 

neurasthenia.  In  the  majority  of  ciist's  there  is  also  a  sense  of 
\v«ikness  in  the  inguinal  regif>n,  and  the  |Kttient  instinctively  sup- 
ports  the  part  with   the  hand  during  any  unusual  muscular  <*t!ort. 

The  size  of  tlic  scrotal  tumor  may  vary  iVotn  that  of  an  almond 
to  that  of  a  iarge-sized  egg-plant,  or  even  larger  |  Fig.  2;?H), 

In  many  cases  of  small  hernial  protrusions  the  patient  is  unaware 
of  the  disease,  and  in  a  numlwr  of  instances  even  of  large  ruptures 
the  patients  suffer  so  little  diseomfi>rt  that  ihey  go  through  life 
without  ever  seeking  medical  or  surgical  advice. 
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Diagnosis. — In  oblique  inguinal  hernia  there  \s  a  history  of  a 
slowly  developing  inguinal  and  scrotal  rumor.  Tlie  iiffeeted  half 
of  the  scrotum  is  enlarged  ami  jx^ur-^liaped,  the  fundus  [>4:)ints 
downwartl,  the  apex  upward  and  extends  well  into  tlie  inguinal 
canal  toward  the  internal  ring.  The  niai?s  feels  suft,  is  painless, 
and  if  it  contains  intestine  is  resonant  on  percussion.  There  is  a 
distinct  impulse  on  cough ing»  and,  if  the  mass  is  reduced,  there  is 
a  gurgling  sound  when  the  intestine  is  returned  to  the  abdominal 
cavity.  The  neck  of  the  sac  lies  to  the  outer  side  of  tlie  deep  epi- 
gastric  vessels. 

In  direct  inguinal  hernia  there  is  generally  a  history  of  a  sod- 
denly  developed  inguinal  tumor  following  some  severe  exertion. 
It  is  roundeti,  and  commonly  occupies  a  position  immediately  over 
the  external  ring,  and  rarely  descends  into  the  st^rotuni.  When  it 
enters  the  scrotum  its  axis  is  vertical  rather  than  oblique.  It  is 
oAen  impossible  before  operation  to  distinguish  a  direct  inguinal 
hernia  from  an  old  oblique  rupture  if  the  neck  of  the  latter  has 
been  dran^ed  toward  the  medbn  line  by  the  weight  of  the  scrotal 
mass.  The  neck  of  a  direct  hernia  is,  however,  always  to  the  inner 
side  of  the  deep  epigastric  vessels. 

In  the  differentiijl  diagnoaUy  inflam-  Fig.  239. 

maiofy  conditions  of  the  testicle  or 
epididymis  can  be  excluded  by  the 
absence  of  pain,  tenderness,  redness, 
and  dense  induration,  by  the  presence 
of  an  impulse  on  coughing,  by  the 
shape  of  the  mass,  and  by  tlie  fact 
that  hernias  can  generally  be  reduced  ; 
hydrocek  can  be  excluded  by  the  ab- 
sence of  fluctuation  and  transparency, 
and  by  the  presence  of  an  impulse ; 
varicocele,  although  it  may  have  an 
impulse  on  coughing  and  may  dis- 
appear on  lying  down,  can  be  ex- 
cluded by  the  absence  of  the  peculiar 
worm-like  masses  in  the  scrotum 
which  are  pathognomonic  of  dilated 
veins.     A  bulwnocele  may  rarely   \te  WoittcdtniM, 

mistaken  for  an   inguinal  adenitis  or 

abficeas ;  but  if  the  little  finger  is  passed  into  the  inguinal  canal 
by  invaginating  the  scrotum,  an  iuipusle  can  generally  be  felt  on 
cooghiog. 

Treatment  of  Ingttizial  Hernia. — Inguinal  hernia  occurring  in 
infmts  may  be  treated  by  the  application  of  the  worsted  truss 
(Fig.  239),  which  is  readily  constructed  from  an  ordinary  skein  of 
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any  soft  elastic  worsted,  one  part  of  which  is  made  to  encircle  the 

body  just  above  tbe  iliac  crests,  the  other  joins  this  in  front  and 
behind  and  forms  a  jjerineal  band.  The  worsted  should  be  snuglv 
applied,  and  the  knot  made  by  the  junction  of  the  two  bands  in 
front  slioidd  l>e  directly  over  the  inguinal  rin^. 

At  a  lattT  age  an  ordinary  spring  tru^s  (Fig.  240)  may  be  used. 
More  than  60  f)er  cent,  of  inguinal  Ijcniias  in  inllints  can  he  cured 
by  the  intelligent  u.<e  of  a  truss.  Adults  are  rarely  cured  by  the 
truss  treatment^  and  it  should  Ije  advisetl  only  as  a  palliative  meas- 
ure. By  its  use,  however,  many  of  the  discomfortii  and  some  of 
the  dangers  of  the  affe<'li(tn  can  be  avoided.  In  oblique  inguinal 
hernia  the  pad  should  be  made  to  press  directly  over  the  internal 
ring  J  in  the  direct  variety  it  .4ioul<l  accurately  cover  tbe  external 
ring.  A  truss  should  never  be  worn  on  an  unreduced  hernia,  or 
on  a  hernia  which  it  will  nut  hold  in  place,  as  in  that  case  it 
would  favor  the  development  of  strangulation.  Under  no  cir- 
cumstances should  the  jrad  rest  ui>on  the  pubic  bone. 

Fia.  240. 


Spriiiv:  t^ll^^. 

In  view  of  the  uniform  success  which  follows  the  radical  treat- 
ment of  inguinal  hernia,  o|>eration  should  he  advised  in  individuals 
over  four  vears  uf  age  in  wliom  there  is  present  no  di:?eas€  or 
other  conditiun  to  contrnindicnte  the  administration  of  an  anaes- 
thetic or  the  perf<irmanee  of  a  comparatively  slight  operation. 
The  technic  of  the  o]K'rative  treatment  and  the  management  of 
strangulated  hernias  will  be  considered  at  the  end  of  tbe  chapter. 

Femoral  Henua. 

This  variety  of  hernia  is  less  frequent  than  the  inguinal,  the 
proportion  l>eing  aliout  1  of  the  femoral  to  17  of  tlie  inguinal. 
It  never  iK-curs  as  a  c<>ngenital  affection,  and  is  generally  observed 
in  adult  females.  The  jrn^trusion  leaves  the  abdominal  cavity  at 
a  point  just  lieneath  Poupart's  ligament  and  to  the  inner  side  of 
the  femoral  vein.  It  enters  a  membranous  pouch,  called  the 
femoral  carmlf  which    Ls  the  inner  compartment  of  the  femoral 
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sheath.  Thi.s  canal  extends  downwanJ  by  the  pide  of  the  femoral 
vein  to  the  saphenous  opening  of  the  fascia  lata.  In  its  descent 
the  sac  of  the  lieniia  carries  Itefore  it  a  thickened  pouch  of  the 
subserous  ceHular  tissue,  calletl  the  sepium  eruntie.  As  it  emerges 
at  the  saphenous  opening;  it  also  receives  an  investment  from 
the  cribriform  fatida.  Recently  develo|H"d  fenmral  heniias  may  l>e 
covered  only  by  the  skin,  superficial  fxLscia,  and  a  single  layer  of 
dense  membrane,  ealkil  by  Ox>per  tlwfa^ritt  propria,  whiclj  results 
from  a  fusion  of  the  septum  crurale  and  the  cribrifnrni  fascia.  In 
long-standing  cases  dissettion  will  occasionally  reveal  several 
layers  which  are  pn^bably  the  result  of  an  inflammatory  process.* 

The  neck  of  a  femoral  hernia  is  in  relation  anteriorly  vvith 
Pouj>art^s  lio:ament,  jxisteriorly  with  the  ptH^dni^al  fas4'ia,  exter- 
nally with  the  femoral  vein,  internally  with  GimlM?rnat's  ligament. 
In  about  29  per  cent,  of  the  cases  the  obturtitor  artery  arises  from 
the  deep  epiga.-itric,  and  in  the  majority  of  these  cases  it  passes 
beneath  the  femonil  canal  to  the  obturator  foramen.  In  a  small 
number  of  instances  (1.5  per  cent.)  it  jMisses  over  the  canal  and 
downward  along  the  free  edge  of  Gimliernat's  ligament,  and  is  in 
danger  of  being  woundeti  if  the  constriction  at  the  neck  of  the 
sac  is  incLsed  for  the  relief  of  strangulation. 

When  the  hernial  protrusion  emerges  from  the  saphenous  open- 
ing, it  is  directed  upward  and  outward  by  the  attachment  of  the 
cribriform  fascia.  This  causes  the  tumor  to  overlie  the  ligament 
and  to  occupy  a  position  at  or  near  the  site  of  an  incomplete  in- 
guinal hernia,  often  rendering  differential  diagnosis  iliJficult.  The 
hernial  tumor  is  generally  small,  and  more  often  omtnins  omentum 
tlian  intestine.  OiH'asionally  the  ovary,  the  Fallopian  tube,  the 
bladder,  or  the  ap[)endix  will  be  fruind  in  the  siic  »>f  a  femoral 
hernia.  Strangulation  occurs  relatively  more  often  than  in  inguinal 
hernias.  Xnt  infrequently  a  gH>rtinn  only  t>f  the  side  wall  of  the 
gtit  is  strangulatc<l,  a  cfniditifm  sjxjken  of  as  Nirhivr'f  hernia.  In 
these  cas«^s  total  obstructirm  of  the  Imiw^Is  may  1m.'  absent.  The 
same  is  tnie  when  the  sac  c<jntains  only  a  diverticulum  from  the 
intestine  (Liiir^'M  heruia). 

Symptoms, — A  femond  hernia  rarely  giv^s  ris<:'  to  subjective 
8ympt»>ms  until  it  l»ecomes  inflamerl  or  stpangulate«l.  Exi^ption- 
aJly  there  is  jKiin  either  locally  or  in  the  ntigbboriuHMl  of  the 
umbilicus,  and  a  sense  of  weight  or  dragging  in  the  region  of  the 
groin.  In  the  majority  of  instances  the  presence  nf  a  small  oval 
tumor  in  the  gn»in  is  the  first  sign  of  the  discibic.     In  corpulent 


*  In  ft  eniWect  found  in  the  diaMcting^rnoin  of  the  College  of  Phrsicians  and 
Sur^ieons,  and  used  for  serenil  years  ajs  a  demonstration  preiaration,  a  i-arefnl  di»> 
aectJun  bv  mv  then  nr««et'i<>r.  I>r.  Harold  C  Gtyer,  revealed  the  presence  of  seven 
apparently  distinct  layers  of  fancia. 
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imliviflujily  this  often  is  overlooke<l,  and  the  first  indication  of  « 
hi^ruia  may  be  the  symptoms  of  stmngulation. 

Diagnosis. — The  pn-seiiee  of  a  nuiiule^l  swellint^  in  the  gruin 
jii>t  beh>\v  INuipart's  ligtiment  and  to  the  inner  side  of  the  femoral 
ves.sels,  which  i.*^  resonant  nn  pfrcussi<»n,  wliieh  has  a  distinct 
impulse  on  ctmghiug,  and  which  ean  l>e  reduced  with  a  gurgling 
sound,  may  with  certainty  be  diagniKsticated  femoral  hernia.  In 
the  majority  of  <'asi's,  Imwever^  one  or  more  of  these  reigns  are 
absent  ;  thus  in  fem«intl  epijiloeeles  the  tumor  lacks  resonance  ;  in 
incarcerated  hernias  tlic  imiutlse  may  Iw  wanting;  and  in  many 
others  the  tumor  may  rise  above  Pitupart's  ligameut,  and  in  ftohy 
individuals  the  exact  position  of  the  neck  is  difficult  to  aj)preciate. 

Femoral  wfenlfift  may  be  exehided  Ity  the  absence  of  impulse 
and  resonance,  and  by  the  fact  that  the  glandular  mass  is  hanl^ 
often  movable^  iVecjuently  inflameil,  and  gi^nerally  associatetl  with 
other  enlarged  glands.  A  small  single  iiponutknt^  vmint  is  t>cca- 
sionally  prc'^ent  in  tliis  region,  and  may  elost^ly  resemble  a  small 
incarccratcil  epiplocelc.  Small  lip«*mata  may  fK'f*asi<»nally  be 
[iresent  with  a  tein<inil  lieniia.  Pmns  tthsnsK  and  Mtijthriionj*  vnrix 
may  present  aninipulseon  coughing  ami  disiipjx-ar  on  lying  down; 
the  former  t^n  geneniUy  be  felt  above  the  iliac  fossa,  and  is  asso- 
ciated with  Pott's  disease  ;  the  latter  is  commonly  asscx^iated  with 
varices  of  the  lower  leg. 

Treatment. — Small  reilueilile  fenutral  hernias  may  be  treated  by 
a  tniss.  They  are,  however,  practieidly  never  cured  by  this  treat- 
ment»  The  pad  of  the  trus«  should  Ih^  adjnstc'd  with  c:irc,  and 
should  insure  closure  of  the  femoral  canal  without  producing  press- 
ure on  the  femoral  vein. 

As  tilt*  disease  can  genemlly  be  curwl  by  a  vcr}-  siniple  o|>erative 
proi'e<lure,  and  as  thi.s  variety  of  hernia  is  parttcuhirly  pmne  to 
ptrangidatton,  the  radical  treatment  should  he  advised  in  all  cases 
in  which  the  general  condition  of  the  individual  doej?:  not  contra- 
indicate  o|x^ration. 

XTmbilical  Hernia. 

In  this  variety  of  rupture  the  protrusiou  oirui's  at  the  navel. 
The  most  freciuent  fVtrni  is  that  which  owurs  in  infants  and  young 
children.  It  is  in  reality  simply  a  yielding  uf  the  umbilical  vwa- 
trix,  due  to  incomplete  closure  of  the  meR>bhistic  layer,  with  intra- 
alxlominal  pressure  fnmi  constiyxdiou,  phimosis,  or  other  cH»nditions 
associated  with  stmiuing  eflforts.  This  variety  is  small  in  size^ 
and  g{'nerally  disappears  spontanefuisly  at  ftr  before  puberty.  The 
variety  second  in  fr<*ipiency  and  first  in  impi>rtancc  is  the  umbilir?al 
heniia  of  adults.  It  occurs  generally  in  women,  and  most  fre- 
tpiently  after  several  pregnancies,  which  may  result  in  a  more  or 
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less  well-marked  separatioo  of  the  recti  mu.sole.s  at  the  uavel.  The 
site  of  the  protrusion  i:*  most  commonly  ju>t  above  the  umbilicio, 
although  it  may  «iwx*iir  Ik-Iow  iU  The  tumur  is  genemlly  made  up 
of  a  sfic  of  jx'ritoiieiim,  which  uiiiy  or  may  imt  be  covereil  with  a 
fibrous  tunic  derive*!  from  the  ret^tas  bheatli.  In  some  cases  the 
peritoneum  is  adbereiit  te»  the  skin,  and  b«jth  may  become  go 
atttrnuiited  that  the  j>eristaltic  movements  of  the  roiitaineil  howel 
may  be  distinctly  seen.  In  many  «L'?es  inflammaton'  adhesions 
are  present  bt?tvvt^u  the  Imwel,  the  omentum,  and  the  s;ic,  prevent- 
ing reduction  and  favoring  strangulation.  The  heniial  tumor 
may  reach  an  enornums  size  and  cause  gi^at  disfigurement,  A 
tbinl  and  exceetlingly  rare  foroi  of 
umbilical  heniia  is  the  confieitifaf  itm- 
bilitxti  hernt<t.  This  condition  is  due 
t4)  an  arrest  of  devehtpment,  resulting 
in  an  im|)erleet  union  of  the  abdom- 
inal walls,  which  allows  a  jKirtiun 
of  the  intestine  or  other  aWominal 
viscera  to  remain  outside  of  the  ab- 
dominal cavity,  in  a  pouch  situated 
at  the  ba.se  of  the  umbilical  t^trti. 
Occasionally  strangulation  is  pnxluce<l 
by  the  t»xt  low  up|)lic:itiou  of  the  liga- 
ture at  birth. 

Symptoms  and  Signs.— All  of  these 
varii'ti<'s  are  so  easily  n^'ognize*!  by 
inspe<-*tion  that  an  extend*-*!  descriji- 
tion  is  unne<*essarv.  In  the  infantile 
variety  the  navel  apiK-ars  rounded  and 
somewhat  bulging.  It  is  larger  in 
circumference  than  usual,  and  a  dis- 
tinct impulse  is  felt  on  coughitig.  The 
same  is  true  in  the  earliest  t^tage  of 
the  adult  variety.  These,  however, 
increase  in  sire  slowly  at  first,  more 
rapidly  later,  <»<|K?cialIy  if  athlitinnal 
pregnancies  folhjw.  They  may  reach 
the  size  of  a  cociwiinit,  or  even  an 
adult  hea<l  (Fig.   241). 

When  at  rest  such  a  hernui  aj)jx»ars  as  a  flaccid  alMlominal 
appemlage  ;  as  swwm  as  the  alMlondnal  muscles  are  contnicted  the 
tumor  becomes  erect  and  tense.  In  thcs«*  I'ases  more  or  less  |>ain 
may  be  present,  especially  on  si'veiv  exertion,  Theix*  is,  in  addi- 
tion, a  feeling  of  weakness  and  lack  of  pmper  support.  Digestive 
disturbances  and  c«>nsti|iation  are  fretiueut. 
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Treatment. — ^The  small  protruding  navels  of  infants  and  young 
children  should  be  treated  with  a  pad  and  adhesive  straps.  Those 
of  moderate  size  occurring  in  adults  may  be  treated  in  the  same 
manner.  The  use  of  the  elastic  abdominal  belt  gives  great  com- 
fort in  the  more  severe  cases  which,  for  any  reason,  are  not 
suitable  for  operation. 

If  the  hernia  is  large  and  causes  much  discomfort,  if  it  is  irre- 
ducible, and  especially  if  any  symptoms  suggesting  strangulation 
have  occurred,  oi^erative  treatment  is  to  be  advised,  although 
one  cannot  give  the  same  assurance  of  permanent  success  as  in 
the  inguinal  and  femoral  varieties. 

Ventral  Hernia. 

Ventral  hernia  is  an  abdominal  protrusion  occurring  at  some 
point  other  than  the  navel  or  groin.  These  hernias  occur  most 
frequently  from  the  yielding  of  scars  of  operative  wounds,  and  are 
therefore  most  commonly  found  in  the  median  line,  over  the  appen- 
dix or  gall-bladder,  over  the  sigmoid  or  in  the  lumbar  regions. 
Diastasis  of  the  recti  from  any  cause  above  or  below  the  umbilicus 
is  an  etiologic  factor  second  in  point  of  frequency,  and  small 
fatty  hernias  of  the  linca  alba  above  the  navel  may  by  dragging 
on  the  i)eritoneum  give  rise  to  secondary  visceral  hernias  iu  this 
region. 

The  grejit  majority  of  these  ruptures  are  similar  in  cliaracter 
and  general  behavior  to  the  adult  umbilical  hernias  just  described. 
In  a  small  number  of  cases  which  follow  abdominal  wounds  and 
which  have  healed  l)y  granulation  only  a  thin  layer  of  skin  or 
scar-tissue  covers  the  protmdinj^  viscera.  These  rarely  become 
strangulated,  on  account  of  the  extensive  adhesions  which  are 
generally   present. 

Diagnosis. — This  presents  no  difficulties  in  the  majority  of  cases, 
and  can  be  made  by  inspection  an<l  paljxition,  the  usual  features 
of  a  hernia  being  present  in  all  but  one  variety,  the  small  fatty 
hernias  of  the  linea  alba.  As  these  consist  simply  in  the  i>rotru- 
sion  of  a  small  knuckle  of  fat  from  the  subserous  fatty  tissue 
through  a  small  opening  in  the  linea  alba,  the  only  symptoms  may 
be  a  painful  point  in  the  median  line  and  the  presence  of  a  small 
tender  ncxlule.  There  is  little  or  no  impulse  at  first,  and  the 
tumor  is  often  exceedingly  small. 

The  treatment  of  ventral  hernia  is  the  same  as  for  the  umbil- 
ical variety.  The  operative  procedures  will  be  considered  at  the 
end  of  the  chapter. 
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RA££   FOEMS  OF  HERNIA. 

Interstitial  Hemia. — TbL-^  is  a  fomi  of  hiTuia  in  which  the 
protnjtknl  ma-s  in  its  desccul  does  not  follow  the  direct  ion  oi'  aii 
itnliiiary*  ioij^uiiial  hernia,  but  sj^>rea<ls  ont  between  the  |»eritoDemu 
and  the  traiusversuliri  ihsfia  {properitont'dl  hentia)^  belwei-n  llie 
ijiteroal  and  external  obtiijue  mii.seh'?',  or  l)etween  the  external 
oblique  apmeuntsis  and  the  i^kiii.  Oeca:iijrually  two  di.-tinet  but 
communicsitinjy:  saes  an?  present,  one  entering  the  scrotum  in  the 
usuid  manner,  and  the  other  in  one  of  the  abnormal  situjitions 
just  deserilRHl.  In  tuany  cjises  of  the  first  or  deejier-seatitl  %'ariety 
no  tumor  is  present,  and  exact  diaguositi^  is  often  inijK»sst1>le  before 
openition.  The  third  variety  is  oflen  iisscx-iated  with  undcsei-ndtHl 
testicle  and  a  contracted  state  of  the  scrotum,  (ikvasionally  a 
projK^ritoneal  hernia  is  pnMluwil  by  the  ap|xirent  reduction  of  an 
inc:irceratcd  insruinal  or  femora!  hernia^  tiie  entire  sac  and  its  con- 
tents tx'in^  pushctl  backwanl  throntrh  the  rinu^  between  the  mus- 
eles  and  jxirietal  |x»ritoneum,  where  it  remains  still  constricted  by 
the  nock  of  the  j^ritonm!  sjic. 

Diaphragmatic  Hernia. — A  protrusion  of  the  intestine  may 
rarely  take  pla<'e  tii rough  the  diaphragm  into  the  cavity  of  the 
thorax.  The  wciik  areas  in  the  diaphragm  are  in  fn»nt»  Ix'tween 
the  chondral  and  cnsiform  fibres,  and  l>ehiud,  near  the  external 
arcuate  ligaments.  Conii:enit;il  malformations  and  traumata  may 
also  fjjive  rise  to  diiiphr.ignuitie  ojienings,  through  which  a  hernia 
may  protrude. 

Lumbar  Hernia. — A  rare  form  of  ventral  hernia  in  which  the 
protrusion  occurs  in  Petit's  triantrle,  betwwn  tlie  external  oblique 
and  the  latissiraus  dorsi  nniscle  just  alxive  the  iliac  crest,  just 
below  the  twelfth  rib,  or  thr»>ugh  one  of  the  vascular  foramina  of 
the  lutirhar  ajx>neun>sis. 

Obturator  Hemia. — An  exceetlingly  rare  hernial  protrusion 
thrfjugh  the  obturator  foramen,  along  the  course  of  the  obturator 
vessels  anil  nerves.  A  tumor  or  fulness  apiKiirs  in  Scarjm's  tri- 
angle well  to  the  inner  side  of  the  femoral  vessels,  and  puin  is 
present  along  the  course  of  the  obturator  nen^e. 

Sciatic  Hernia. — In  this  variety  the  protrusion  occurs  below 
the  pyriformis  muscle  through  the  grcjit  sacmisciatic  foraracD,  and 
causes  an  external  tumor  l)eneath  tlie  gluteal  muscles. 

A  protrusion  may  occur  alx>ve  the  pyrifi>rmis  miLscle,  and  is 
calbnl  gluteal  bemia.  Hernias  are  also  di-si-ribe*!  as  occurring 
in  the  f>erineal  region,  the  ischiorwtal  fossa,  or  into  the  vagina, 
but  these  are  so  rare  as  to  be  regarded  simply  as  sui^ical  curios- 
ities. 
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TEE  RADICAL  OK  OPERATIVE  TREATMENT    OF  HERNIA. 

Many  operations  have  !>een  devised  for  the  radical  cure  <if  in- 
guinal and  other  forms  of  hernia,  but  it  is  only  since  the  publica- 
tion of  the  suooesses  obtained  by  Bassini  and  HalsttMl  that  the 
profession  has  acquired  much  faitli  in  their  lasting  results. 

Operations  for  Inguinal  Hernia. 

The  Bassmi  operation  is  jiorltirDitMl  as  fullow.-^ :  An  incision  is 
made  over  tiie  inguinal  caual  |<indlel  with  Poupart's  ligament, 
extending  fn»ai  a  point  just  above  and  to  the  outer  side  of  the 
internal  ring  to  a  point  one  inch  below  and  to  the  inner  side  of 
the  spine  of  the  pubis. 

The  stnicturcs  arc  iHvide«l  down  to  the  apmeunrsis  of  the  ex- 
ternal oblique  muscle  and  the  external  ring  ex^msetl.  A  director 
is  ilien  jiasseti  into  the  canal  fn>ni  the  external  ring  and  tlie  ap<> 
nenn)sis  split  in  the  direction  of  its  fibres  to  the  upjier  limit  of  the 


Fig.  242. 
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C^alilia  ta  Uw  radial  rrt  i>f  Inminnt  lirmia  (HKSsini'smelhod):  a.McdJMected 
fcffiiJ  "S^fc'wira-  Btijii.  •softlMd,  •»«)  mn.>k  li|;iitpd;  b.  rurtl :  t,  Puupurlft  ligatuent : 
X«Mm4  iSm  WwSmM  oiiKitM  muMcl« ;  r,  tnuwversall*  fiuci*.    (Bnaui) 

lliyj^^^  TW  V>vver  flap  thus  fiirmed  is  everted  and  the  stnict- 
m^  «^)Mnkt^^l  frv»m  its  inner  surttuv,  freely  exiwK<tng  Ponjvirt's 
I^WWtxi  l^*  v^'Wtents  v>f  the  inguinal  canal,  consisting  of  the 
^A^ilMii^^k'^  tv*\l  aiwi  the  sac  of  the  hernia,  are  then  separated  by 
WviaJ^  4MK*i   reukova)  of  the   various   tuuioi;,  and   the   cord   is 


Flo.  *t4.— Operation  frr  thf  ntfllriil  mt*  of  tngnSnal  hernia  i  Btimini'*  tnethndt :  fttrhod 
nm^rn^ir  I  n  (A>  8«wed  to  Puupurt'*  liKtttneat  (•!>:  r,  «poiicur«j4i« 

of  CXt.  I 

Fi«.  '  hI  mreof  iniKuinAl  h^^rniik  <Ba.<u;inr.sniethod>  t  Ap<>- 

nearoiis  <>r  exiumtii  uiiiiqut-  ai  sewed  with  contlatioui  satum  to  Fuupftrt's  li4pitiicnt  {b). 
(Br7«il.) 

retractrd.  A  fitter  the  sac  is  frco*!  frt>m  the  surrountling:  tij*- 
suf?s  it  is  opi*o«?<l  and  cxpcistil  to  insure  it.-^  emptinfsrf,  iti*  ncek 
drawn  outwar«i  and  securely  Hguted  with  a  tmnstixioa  suture  of 
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catgut,  the  distill  portion  removed,  and  the  sturap  allowed  to  sink 
into  the  alxlomiual  cavity.  Several  deep  sutures  of  kanparoo- 
tendon  ur  chntniieized  eatjurut  are  then  jwisse*!  through  the  lower 
border  of  the  internal  ohliqiie  muscle  and  the  tliickene<l  portion  of 
Poupart's  Hgtiraent,  which  iii  e^pased  by  everting  the  inferior  flap 


FiQ.  246. 
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Operation  for  the  radical  curewf  inK:ulnai  hernia  <IIal»t(K)'s  method):  veins  ligrated  and 
resected ;  silver  suturea  injierted,  one  above  and  four  below  Uie  cord,    (firyant.) 

of  the  ai>oneurosiH  of  the  external  nl>liqiie.  During  the  introduo 
tion  of  these  sutures  the  cord  is  retnicted.  Al\vv  tlie  structures 
are  snugly  {Imwn  together  and  the  sutures  knotted,  reciinstnicting 
the  floor  of  tlie  inguinal  ciinal,  the  ctirfi  is  allf)vve<l  to  dmp  into 
place,  and  the  roof  of  the  canal  is  made  by  uniting  the  divided 


ArmeHM£HT  or  recw. 

TO  SYM.fiUB 


Opeimtton  for  the  imdical  cure  of  inguinal  hernia  ( Blivxlcrtod's  raodlflcatlon  of  H»l- 
sted's  method);  cord  removed  so  m  not  to  ob^ruro  demon<tratl'in  ;  a,  a,  divided  borders 
of  intenml  oblique  muscle ;  6,  V,  ends  uf  resected  curd.    (Brjani.i 

dre8!*ings  applie<J.  Bull  and  Coley  have  occasionally  modified 
this  tcchnic  by  allowing  the  ctunl  to  rcoiain  l>en«ith  the  deep 
layer  of  j^iitnrcs  uniting  tlie  internal  oltli<]iie  raiK^cle  to  Poapart*s 
ligament^  emerging  at  the  external   ring.     Adult  patients  siiould 


wumnrm  tfe  vipertfciil  wAm  of  tbe  cord,  and  allows  it  to 
pmm  ftoOB  the  opper  utf^t  <i/f  the  woood  to  the  scrotam  between 
t}i#  mtaehm  und  thn  «kin  fFi|r.  246). 

Bloodgood'f  operation  U  n  tnor] ideation  of  Hiikted^s,  and  cod- 
nsUi  in  expjfinjj  thr?  outer  fibresi  of  tho  recta;?  innjscle  by  a  division 
of  tba  ponterior  layer  of  llu:  abeath,  uiid  iDcludiug  it  in  the  lower 
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three  or  four  deep  sutures,  thus  ninforciiig  the  often  thia  and 
wtiikeuetl  fibres  of  the  internal  obltqtie  mus^-le  ( Figs.  247  and  '248). 

Blake  sutures  the  rt^'tus  to  Pou|>tirt's  ligiiment  in  direct  hernias 
with  large  ojjeniugs,  hut  employs  separate  sutures,  and  afterward 
brings  the  internal  oblique  down  in  front  and  sutures  it  as  in  the 
Basstni  operation. 

Kocher  empties  the  sac  and  separates  it  from  the  conl  as  high 
as  the  internal  ring,  without  dividing  the  aponeuroii^i^.  He  then 
incises  tlie  apineurosis  near  the  internal  ring,  and  by  a  pair  of 
long-j>ointe<I  forceps  draws  the  sac  outward  and  imbeds  it,  by  a 
series  of  Lembert  sutures,  into  a  fold  of  the  aponeurosis. 

Operations  for  Femoral  Hernia. 

A  large  nnmWr  of  femoral  honiias  are  cure«i  by  the  simple 
operation  of  heniiotomy  for  thv  relief  of  straiignlation. 

If  after  the  Ixiwel  is  returneil  to  the  abdominal  cavnty  the  sac 
is  separated,  ligated,  and  cut  oif,  the  ffuioral   eanal   emptied   by 

Fio.  249. 


^ 


Oper&tion  for  th 
process;  b,  { 


ire  of  femnral  hernia  (Banini'a  method^    a,  fAlcifonn 
_i)  of  fascia  lata  ;  c.  Poupart's  ligament.    (Bryant.) 


pushing  the  stump  of  the  sac  well   backward  into  the  alMlominal 
cavity,  and  its  w^alls  approximated  l>y  almost  any  kind  i»f  suture, 
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unite  them  with  three  layers  of  sutures:  the  first  of  catgut,  closing 

the  peritoaeiim  ;  the  sei'inid^  of  chromicized  cjitgut,  uniting  the 
frcsheut"*!  muscular  and  aiMinenmtic  layers :  the  ihirti,  of  silk- 
worm ^ni  or  s^ilver  \virt%  e!<>f*irig  the  ^'ntautHMi:?  wonnd. 

If  union  takes  place  without  infeetinn,  this  methi»«J  ?uc<?ee<ls  in 
the  majority  of  instan<'es  in  which  the  rupture  is  i>f  nuMlemte  size, 
lu  the  large  umbiliral  heniias  and  those  due  to  an  extens^ive  dias- 
tiisis  of  the  riN'tiis  musele  relapses  are  fretjiuent,  and  have  led  to 
the  employmeut  of  other  metluMls. 

Blake,  Mayo,  and  a  number  of  other  surgeons  have  eniplove<l  a 
methoil  which  consists  in  removal  of  a  lai^*  area  of  skin  and  sub- 
cutiineous  fat,  and  the  overlapping  of  the  muscular  and  ap<^>Deurotic 
layers, 

Blake's  method  consists  in  a  large  elliptical  skin  incision,  re- 
moval of  tlic  subcutiineons  fat,  and  exj)osnre  of  a  large  area  of  the 
aiMineurosis.     The  sac  is  treated  in  the  usual  manner  with  suture  of 

Fio.  251. 


Blake't  operation  ft>r  the  ra4]«*l  cure  of  unbtlteal  hernlA. 

the  peritoneum.  He  then  divides  the  linea  all>a  to  the  upp*r  and 
lower  limits  of  the  skiu  incision,  separates  the  peritt>neum  from 
the  alnlomlnal  wall  on  one  side,  and  draws  the  muscular  and  ajMH 
neurotic  flap  thus  freed  from  t>eritoneura  over  the  opposite  rectus 
musile  aud  secures  it  by  two  rows  of  ehn^micizeil  mattress  snturt^s, 
the  first  uniting  the  free  bonier  of  the  4tverlappe<l  flap  to  the  over- 
lap|ung  wall,  hy  through-and-through  sutures  ;  the  second,  uniting 
the  free  l)or<ler  of  the  superficial  Hap  to  the  deei^er  wall  by  sutures 
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which  do  not  penetrate  the  peritoneal  cavity  (Fig.  251).     The  eu- 

tiiu<H>u.>i  woutnl  is  then  closed  without  dniinjige. 

Mayo's  operation  is  practically  tiie  same  procedure  carried  out 
in  a  tnmsverfie  direction,  ov€?rliippiiig  the  aponeurotic  septum 
between  the  two  widely  sepiimtiti  rectuis  mu5>cles. 

Operation  for  the  Eelief  of  Strangulated  Hernia. 

The  operation  for  the  relief  of  strangulated  hernia  should  c< in- 
sist in  an  incision  over  the  hernial  tumor  with  careful  dissection 
of  the  various  layers  until  the  sac  is  rcacheih  This  should  lie 
freely  oix-ned  antl  its  contents  exaniin^^d.  If  the  twiwel  is  black 
and  lustrck'>>,  gangrene  is  alrcatly  prcsi'nt,  and  the  necrotic  lof)p 
must  be  sacrilice<l ;  if  of  a  dark,  chrx'ohite  color^  but  retaining  its 
lustre,  it  may  be  restr>re<l  by  relief  of  the  strangulation  ;  if  simply 
congesteil,  it  can  jtri>l>ably  be  sive<l  if  necr«»sis  has  not  ixHr-orred 
at  the  |K>int  of  ccmstrictioo.  The  next  step  is  to  locate  the  ring 
of  tissue  which  constricts  the  bowel,  and  to  divitle  it,  either  from 
within  by  means  of  a  small  blimt-p(jintcd  hernia-knife,  or  prefer- 
ably by  cjireful  dissection  fn»ni  without,  freely  dividing  all  the 
overlying  tissues.  When  the  coTistrictiou  is  relieve<l,  the  bowel 
should  be  drawn  well  downwanl  into  the  wound,  irrigated  with 
hot  salt  solution,  both  arms  c-;irefully  inspected  and  wrjpjxxl  in 
hot  compresses.  A  rapid  return  of  the  circulation,  which  includes 
the  constricteti  area,  justifies  its  return  to  the  ahdominal  cavity 
and  closure  of  tlie  wound.  U'  the  vialiility  of  the  gut  is  question- 
able, it  may  he  wrapped  in  sterile  gjuize,  and  remain  tem]><irarily 
exposed  in  the  wound,  where  it  can  be  fre4uently  insjKi*te«l  and 
returned  when  danger  of  necrosis  is  |iast ;  or,  as  suggested  by 
Lilienthal,  it  niiiy  hv  returne*!  to  the  alKlominal  c-avity,  l»ut  an- 
choretl  near  the  open  \V(tund  by  a  piece  iff  sterile  nibWr  band 
pissed  til  rough  the  atljaccnt  healthy  mesentery,  and  if  symp- 
toms appear  it  njay  again  be  withdrawn  an<l  roeetcd  if  nece«i'- 
sary.  In  a  hopelessly  gangrenous  lx)Wel  immeiltate  resection 
and  euil-to-end  anastomosis  is  tlie  nietli<Hl  ttC  choice.  If  the 
condition  of  the  patient  is  such  as  to  preclude  the  ijossibility 
of  this  procedure,  the  IxtweJ  sbuulil  l>e  secnnnl  with  two  or  three 
sutures,  freely  opened,  ami  the  wound  dressed  with  sterile  gaure, 
leaving  for  a  subsequent  operation  removal  of  the  gangrenous 
area  nn<l  anastomosis. 

Lilienthal  has  recently  calleil  attention  to  the  fact  that  a  heniial 
sac  may  contain  two  loops  of  api>arently  viable  intestine,  while 
the  connecting  arm  may  lie  gangrenous,  Imt  conct^ahnl  within  the 
peritoneal  cavity.  It  shonkl  also  be  renienibere*!  thiit  a  projieri- 
toneal  hernia  may  occur  in  connection  with  au  inguinal  or  femoral 
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rupture,  aud  that  Ix^th  may  be  strangulated.  Mosobcowitz  lias 
shown  that  stranguhition  may  occur  in  the  iscrotum,  the  constrict- 
ing ring  lx>ing  near  the  testicle,  at  a  )x>int  of  incomplete  closure 
oi*  the  sac  of  a  congenital  hernia. 

GangH'nous  masses  of  omentum  should  be  removed  after  liga- 
tion with  chromicized  catgut. 

In  many  cases  the  operation  for  radical  cure  may  be  performed 
immediately  after  the  relief  of  a  strangulated  hernia. 

41 


CHAPTER    XXX. 

AMPUTATIONS. 
OENEBAL  CONSIDERATIONS. 

The  numl)er  of  pathologic  conditions  requiring  removal  of  a 
portion  of  a  limb,  or  even  an  entire  extremity,  is  so  great  that  it 
has  seemed  wise  to  devote  a  chapter  to  the  various  operations  em- 
ployed for  this  purpose. 

In  performing  an  amputation  the  surgeon  should  always  bear 
in  mind  that  the  object  of  the  operation  is  not  only  to  remove  a 
hopelessly  injured  or  diseased  menil)er,  but  also  to  accomplish  this 
end  with  the  smallest  possible  loss  of  tissue,  with  the  minimum  of 
risk  to  life,  and  to  provide  a  stump  which  shall  be  well  covered, 
painless,  and  capable  of  supporting  an  artificial  limb  if  this  be 
required. 

The  mortality  which  attends  an  operation  for  the  removal  of  a 
limb  is  increased  with  its  nearness  to  the  trunk.  The  immediate 
danger  is  from  shock  ;  the  remote  danger,  from  sepsis  and  second- 
are' henu)rrhage. 

In  acute  traumatic  cases  the  patient  is  often  already  in  a  condi- 
tion of  extreme  shock,  whicli,  if  the  shock  of  opemtion  be  added, 
might  immediately  prove  fatal.  In  eases  of  grave  sepsis  fnmi 
acute  osteomyelitis  and  other  conditions  requiring  amputation  the 
patient  is  also  in  a  pm)r  condition  to  resist  the  shock  of  oj)era- 
tion.  Under  these  circumstances  ojH'ration  should,  if  possible,  W 
delayeil  until  the  patient  has  in  a  measure  recovere<l  from  slutck, 
or  until  the  extensive  toxaemia  from  his  septic  infection  has  l)een 
temjK»rarily  rclievod.  It  frequently  ha[>i)ens,  however,  that  the 
uatun^  of  the  injury  or  the  progress  of  the  septic  infection  is  such 
as  to  prec!ud(^  the  possil)ility  of  delay.  Under  these  circumstances 
spetnl  of  oiK'ration,  an<l  the  minimum  of  ana^sthesia  and  exposure 
on  the  o|H«pating-t{»l)le,  are  the  factors  which  bring  success. 

AVhile  one  should  never  l)ecome  careless  in  his  aseptic  technic, 
in  ho])elessly  infecte<l  eases  requiring  major  amputations,  in  which 
there  is  ]>resent  also  a  condition  of  shock  or  severe  sepsis,  to 
devote  five  or  ten  minutes  to  the  ])r('])aration  of  the  operation 
field,  after  the  patient  is  untler  the  influence  of  the  ansesthetic,  is 
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but  to  invite  disaster.  The  |Kiuent  is  much  riiort*  likely  to  recover 
from  an  iiifeetion  in  a  \vell-*lnutif«i  vvoiitiil  tliaii  iVoni  severe  opera- 
tive ^iKK'k.  In  hip-joint  and  other  major  openitions  nnderltiken 
under  conditions  of  this  kind,  the  writer  has  been  in  the  habit  of 
adopting  the  following  plan  : 

On  the  day  before  the  oj>eration  the  patient  is  given  a  cathartic 
and  a  lai^  amount  of  water  to  insure  free  action  »»f  the  bt»wels 
an<l  kidneys.  Tlie  o|K'rative  field  is  thon>nghIy  [)repapt'«l  and 
covered  with  a  wet  bichloride  dressing.  One  hour  before  u|xra- 
tion  he  is  given  J  grain  of  morphine  subt^ntaneou^ly  ;  luilf  an  htiur 
later,  ^^  of  a  graiti  of  stryclniine  ;  fifttvn  minutes  hit^r,  an  enema 
of  8  nunoes  of  hot  cotH'e,  which  is  retained  in  the  Ijm.wcI  until  he  is 
bn>nght  to  the  oj>erating-t:il>le.  On  the  ojHrating-tahle  the  patient 
is  placed  in  the  |>osition  he  will  <)cctipy  during  the  amputatinn,  the 
limb  is  held  by  an  assistant,  and  the  dressings  frcrly  exposed  and 
read.y  to  be  cut.  Ether  or  chloroform'  is  then  administered,  and 
if  the  i«atient  is  thoroughly  under  the  inf1ueni*e  of  the  mor|ihint*» 
only  a  verj'  small  amount  is  ne<x>ssary  to  bring  al>out  rapid  surgi«"al 
anaesthesia.  The  moment  the  anesthetist  rep>rts  the  pitieut 
ready,  the  dressings  are  (piiekly  rcniovt*d,  the  tourniquet  applie<l, 
and  o|)eration  performetl  without  delay.  Twelve  or  fifteen  minutes 
is  all  that  is  neet\S'<ir>'  f«>r  any  onlinary  openition  <^rri<'<]  out  in 
this  manner.  If  the  jKitient  shows  signs  of  collapse,  an  intra- 
venous infusion  should  I »e  administered  during  the  |»erformance  of 
the  operation  by  an  assistiint  detailed  for  that  purpose. 

Uniicr  all  other  conditions  amputations  should  1h'  carried  out 
with  stirticicut  deliU'pation  to  insure  the  constniction  of  well-fitting 
flajts  so  fashioned  as  to  be  abundantly  supplied  with  blood  and  of 
such  a  length  as  pni|>crly  to  c<tver  the  l>«iue  without  tension.  The 
most  scrupulous  cjire  should  1>e  taken  to  insure  ase|>sis  in  clean 
eases,  and  thorough  autis*'psis  and  ade<|uate  ilrainage  in  infected 
caH?s,  for  infeetion  of  an  amputation-stump  not  only  greatly  delays 
recovery,  but  also  furnishes  addtnl  danger  to  the  operation  in  that 
it  may  cause  extensive  cellulitis,  osteomyelitis,  gangrene,  and 
seoondarj'  hemorrhage,  any  one  of  which  may  prove  fatal. 


Hsemostasis. 

In  all  the  major  amputations  it  is  desirable  to  prevent  unneces- 
sary loss  of  blcHnl  during  the  ojnTation  by  the  application  of  a 
tourniquet  to  the  limb  well  alnve  the  o|>erative  field,  in  such  a 
pi^sition  that  it  will  compress  the  main  arterial  tnink.     For  this 

*  Tlie'  writer  prrfer^  chKmjfonn  in  nleoholic  9ubjcctJ»,  for  the  reason  that  in 
thttt  caim  the  odminlvtration  of  ether  is  i>ften  attemled  with  considerable  delay 
\  flxhaoBting  struggling  which  greatly  dimini^hea  the  resistance  to  shock. 
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purpose  the  old-fashioned  Petit's  tourniquet  may  he  employed,  or 
simply  a  firm  India-rubl)er  tube  drawn  tightly  about  the  limb  and 
tied  or  held  with  forceps.  The  author's  solid  rubber  tourniquet 
with  metal  clasp  (Fig.  252)  is  perhaps  the  easiest  to  apply  and  to 
loosen. 

Bloodless  amputations  can  be  secured  by  the  application  of  the 
Esmarch  rubber  bandage  from  the  extremity  of  the  limb  to  the 
point  of  application  of  the  tourniquet.  To^be  eflPective,  it  should 
be  snugly  applied,  and  after  its  ifetooval  tfce  limb  should  \ye 
blanched  and  remain  so  until  the  tourniquet  is  removed.  The 
disadvantages  of  this  method  are  that  there  is  always  a  reaction- 
ary congestion  of  the  limb,  which  occurs  after  the  tourniquet  is 
removed,  and  which  leads  to  troublesome  oozing  and  the  neces- 

Fio.  252. 


Author's  solid  rubber  tourniquet  with  metal  clasp. 


sity  for  many  ligatures.  Elevation  of  the  limb  for  thirty  or 
forty  seconds  before  the  application  of  tiie  tourniquet  will  prt"- 
vent  troublesome  venous  hemorrhage,  and  is  the  method  usually 
employed. 

As  soon  as  the  distal  portion  of  the  limb  is  removed,  the  larger 
vessels  should  he  found,  drawn  outward,  sei>arated  from  each  otlit-r 
and  the  nerve-trunks,  and  securely  ligated,  after  which  the  t4iurni- 
quet  should  be  loosened  and  the  smaller  vessels  clam^Kxl  and  tied. 

Method  of  Making  the  Flaps. 

Flaps  are  made  of  skin,  which  should  always  include  the  suIh 
cutancous  areolar  tissue ;  of  skin  and  muscle ;  of  skin,  muscle, 
and  jx'riosteum  ;  or  the  flap  may  contain  also  a  jwrtion  of  adher- 
ent hone  (osteoplastic  amputations). 

Skin  flaps  are  made  by  cuttinjr  from  without  inwanl  with  a 
large  sciiiix'l.  The  flaj)  is  generally  first  niarkwl  out,  and  should 
be  as  broad  at  the  extremity  as  at  the  base  ;  otherwise  the  normal 
retraction  of  the  tissue  will  result  in  the  formation  of  a  conical 
flaj>  which  can  be  made  to  cover  the  nniscular  and  bony  stump  only 
with  (liniculty.  In  niising  the  flnp  the  blade  of  the  scaljM'l  shouKl 
be  directetl  toward  the  muscle,  to  insure  frcHxlom  from  injur\'  of 
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the  sul)€miinenii.s  vessels.  Wljen  the  flap  is  to  he  coinprrsnl  of 
skin  anil  mus<'le,  it  can  be  made  hv  tnuiwiixion,  or  by  the  mciliod 
of  ^khi  di.SM.vti<»n  from  i-vithotit,  jus  just  *!t>eriheil. 

Ill  the  ineth«Kl  tiy  tr.msJixioii  the  left  IuhkI  of  Fio.  253. 
the  np<^'nir4>r  grasps  and  nii.-ies  the  fleshy  part  of  the 
luijb  above  the  b<jne»  A  loiiiLj-bladed  anipiitating- 
knife  (Fig.  253)  is  then  passe<l  transver>>ely  thmnph 
the  limb  above  the  bone,  and  by  a  stiwinii^  inotii>n  an 
oval  flap  is  made,  the  ajiex  of  which  is  dire<'t*Hl  down- 
wartl.  The  knife  is  then  reintnxlueetl  Ix-lim*  the 
Ijone  antl  a  similar  flap  eut  from  the  inferior  asiK'ct 
of  the  limb.  These  are  then  retraeted,  the  bone  sawn 
thnnigh,  and  the  distal  portion  remnvetl.  If  the  flap 
is  made  by  cutting  fmm  without,  the  skin  is  first 
incised  and  dissected  baekwartl  for  about  an  inch, 
the  muscles  are  then  dlvideil  down  to  the  lx>ue  ou 
either  side,  and  separated  frf*m  it  l>y  blunt  disstv- 
tion  ;  or,  after  the  ^kin  is  retracteti,  the  muscles 
may  be  divide<I  by  transfixion,  caix?  beiog  taken  to 
insure  the  muscular  fiart  of  the  flap  being  smaller  in 
extent  than  its  cutaneous  covering. 

If  tlie  flap  is  to  amtain  |>eriostcimi,  it  should  be 
sepa  ra Itnl  from  the  Ixine,  but  not  from  the  nmsele, 
and  should  Ix;  of  such  a  shape  that  it  will  fall  over 
and  cover  the  cut  extremity  of  the  shtift  when  the 
flaps  are  suturwl  in  place,  Periostoil  flap,  unless 
made  in  this  manner,  are  worse  than  useless,  licitause 
they  generally  leave  a  |x>rtioa  of  the  bone  exjxised, 
and  lherefoi*e  favr>r  necrosis.  It  is  l)etter  to  follow 
the  advice  of  Bryant,  and  saw  the  lione  without  dis- 
turbing the  i^eriostcum. 

In  4>st*H>plastie  amputiitions  the  object  is  to  cover 
the  oix'n  extremity  of  the  shaft  by  a  thin  section  cut 
fn>tna  ncighl)oringlx>ne,  which  retains  its  rtmnection 
with  one  of  the  flaps.  The  results  of  this  ojx'i-ation 
at  the  ankle  and  at  the  knei*-joint  have  Ix-en  so  sit- 
isfactory  that  Bier  and  others  have  sought  to  apply  it 
to  amputations  in  other  hicalities ;  and  while  it  un- 
doubtedly gives  a  better  bearing  stump  when  the 
plan  can  \ye  successfully  carried  out,  the  tiH-Imicid 
dil!iculti(s  in  situations  in  which  the  protectiug  lx>ne 
flap  has  to  l>e  s;iwn  from  the  shaft  of  a  long  Imuic 
are  .-so  great  that  the  onxtxlure  has  not  as  yet  Ijeen 
geuemily  adopted.  puuuii«>knifb. 
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The  Gtrenlar  Method. 

ThLi  method  l«  chieflT  applicable  to  the  thigh  and  arm,  but  it 
may  be  it^  alio  in  the  leg  and  forearm.  It  is  carried  out  in  the 
following  manner :  A  cimilar  incisiiin  is  made  through  the  skin 
ami  subcutaneous  tissue  at  a  distance  not  less  than  one-fourth  of 
the  ciivumfert^nce  of  the  limb,  ftom  the  point  of  division  of  the 
bone  I Bnant ).  This  is  made  best  bv  a  long-bladed  amputating- 
kniie.  and  the  int^niment  dissected  from  the  deep  foM'ta.  and 
muscles  and  turned  upward  as  a  cuff.  An  assistant  then  draws 
the  tissues  well  upward,  and  the  surgeon  makes  a  second  circular 

inci>ion  around  the  limb,  this  time 
'^"  "^  *  dividing    the    superficial     layer   o( 

muscles.  A  third  section  is  then 
made,  after  further  retraction  of  the 
s<»ft  parts  by  the  assistant,  dividing 
the  decider  muscular  layer  to  the 
l»<»ne.  The  soft  parts  are  then  drawn 
well  away  from  the  bone  by  a  two- 
tailed  muslin  retractor,  and  the  bone 
sa^cn  through  and  the  sharp  edges 
^^SiurmcSfS.'lsS'"*'*^      rounded  off  by  the  rongeur.     This 

leaves  a  funnel-«haped  hood  of  soft 
tissue,  which  falls  over  the  Ixme,  and  may  be  united  with  a  few 
detp  ititjrut  >utun.-s  drawing  the  nui>cles  Mgether,  and  a  row  of 
silk  or  >ilk-WMnn  gut  sutures  for  the  skin  (Fig.  254). 

Stneral  nuxlitiaition-  of  this  method  are  in  use— »>ne  in  which 
the  muM^Ks  are  dividi^l  by  a  single  cut  at  the  Iwse  of  a  h»ng 
ciitaneinis  out!',  anotlur  in  which  one  or  more  vertirtil  incision>  are 
made  in  the  skin  tlap  with  more  or  less  munding  of  the  e<lges 
{ List-  »n !. 

Skin-flap  Method. 

In  thi>  moth'xl  two  e«|ual  or  unc«jual  fla|>s  are  made  of  skin 
an«l  fa>eia.  Tho<<»  may  l>e  an  anterior  and  a  jH^sterior  one  :  (»r 
twn  lateral  tla]>s.  etuh  ot*  which  -houkl  l>e  rectangular  in  shaiK". 
with  tlu-  distal  oi»rner>  n>un<Kil.  In  cutting  thoe  flaj^s,  om- 
should  c-tiniaiv  the  cvnihinotl  length  to  Ix^  not  less  than  one  ami 
a  half,  and  otton  two,  diameters  of  the  limb  at  the  p>int  of  Ume 
se<*tioii.  The  Haps  are  di-s<rtt\l  fnv  fn>ni  the  musclo  and  re- 
traete<l,  attt-r  which  tlu*  niusohs  may  l>e  divideil  to  the  Ix^ne  hy  a 
eireular  ineisiim  at  the  Iwse  «-f  the  >kin  flajv!  (Fig.  2oo).  In  t^-^* 
it  hap]M-n-  that  the  injury  or  dist-a-c  f«»r  which  the  amputation  i"^ 
undertaken  is  situattil  on  one  >\dv  only  of  the  limb,  pnictit^illy 
the  entire  flap  may  W  raisetl  from  the  oj^iKvsite  side.     Care  should 
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Modified  circulAT  atnpaUdos :  skin  flaps  and  eircul«r  incision  through  muselM. 

(EMtDMXth.) 

always  be  taken,  however,  in  th&se  cases  to  ineliide  the  deej> 
fUiioia  in  the  flap,  on  accnmnt  of  tlie  inerea.se<l  M<KKl-r«iipply  thus 
obtaine<l. 

Skm-  and  Muscle -flap  Method. 

Id  this  raethful  two  flaps  are  luaJe,  consisting  of  .skin  and 
muscle.  These  may  be  of  equal  or  unetjiial  length,  an<i  are  gen- 
cndly  made  by  transfixion  from  within  outward,  or  by  disf^ecting 
them  fn»m  witliont  inwaixl  as  de-^sorilK-d  above. 

It  is  a  »|uifk  and  eiiM*  methexl,  an<l  i^  chiefly  applicable  to  the 
thijjh,  arm,  or  flt^-hy  pstrt  ni'  the  forearm  or  leg.  After  tlie  Haps 
are  eut  they  shituJd  Ije  retracted  with  a  two-  or  three-taik»<I  muslin 
retractor  and  the  iMines  sawn,  after  which  the  muscles  should  \h: 
brought  togetiier  with  several  ImritHl  sutures  of  heavy  catgut,  and 
the  skiu  united  in  the  usual  raanoer. 

Flo.  'J.V^, 


AmpaUtloQ  hj  lateral  flaps.    (Roberta. I 

Lateral  skin  and  mu.scle  flapp,  so  fa.shione<l  that  the  incision 
Teaches  a  higher  point  l^'hind  than  in  front,  are  advm^tt^l  i»y 
8t**phen  Smith  and  others  on  the  grouud  of  better  drainage  and 
tlie  fact  that  retmction  of  the  scar  eventually  brings  the  cicatrix 
Iwhind  and  out  of  the  wav  of  pressure  by  an  artificial  limb 
(Fig.  2oGj. 
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Teale's  Method. 

This  method  is  applicable  chiefly  to  the  leg  and  forearm,  and 
should  consist  in  a  long  anterior  flap  of  skin  and  muscle,  and  a 
short  posterior  flap  similarly  constructed.  The  length  of  the 
anterior  flap  should  be  one-half  the  circumference  of  the  limb 
at  the  point  of  bone  section ;  that  of  the  posterior,  one-quarter. 
Each  flap  should  be  rectangular,  and  should  include  all  the  tissues 
down  to  the  bone.  After  section  of  the  bones  the  anterior  fljip 
should  be  folded  over  the  bones  and  stitched  to  the  jxwterior  flap 
(Fig.  257).     The  advantages  of  the  method  are  that  it  afiTords 

Fig.  257. 


Amputation  by  Teale's  method. 

good  drainage  and  furnishes  a  serviceable  stump.  The  princi|>al 
disadvantage  is  that  it  rt^quires  a  high  division  of  the  bone,  and 
therefore  involves  a  greater  sacrifice  of  the  limb  than  other 
methods. 

The  Racket-shaped  Method. 

This  methwl  is  a  modification  of  the  circular  method,  and  con- 
sists in  an  oval  or  circular  skin  incision  extending  around  the  limb 
which  is  joined  bv  a  perpendicuhir  incision  extending  for  a  vari- 
able distance  u])war(l,  along  the  bone.  It  is  applicable  to  the 
fingers  and  toes,  esj)e(*ially  when  the  amputation  is  performwl  at 
the  base  (►!'  the  digit. 

A  similar  incision  is  also  extensively  employed  at  the  hij>-  and 
shouhler-joints,  but  in  these  regions  the  flaps  are  made  of  skin  and 
muscle. 
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SPECIAL  AMPUTATIONS. 

Amputation  of  the  Fingers. 

It  shouM  Im  renieiulKTed  that  ou  the  dorsal  aspwt  of  the  fingers 
the  joint  lies  Ix-hiw  the  kuuckte,  which  is  fomie<l  hy  the  inferior 
extremity  iif  the  bone  alone.  The  di'^tiJ  joint  lies  ono-tweifth  of 
an  inch  lielow  itj*  Inmy  prominenee,  tlie  interphalanij^eul  joint  i>ne- 
sixth  of  an  ineh,  and  tlie  metararpHptiahin^eal  joint  ono-third  of 
an  inch  below  the  knuckle  (Jai>>l>s»*u ).  The  crease*  on  the  jxilniar 
asj>e<*t  praetically  c*>rrt?s|Kind  to  tlie  joint-line  for  the  two  ^listal 
joint."* ;  the  upper  one  lies  abtjut  three-fourth-s  of  an  inch  below 
the  met:icar|i>oijtudangeal  joint. 

In  amputations  through  the  phalangeal  joints  the  metlio<i  by 
the  long  jKtImar  flap  Ls  to  be  preferre<l  for  the  reason  that  the  flap 
is  thicker,  better  nourished,  possesses  greater  tactile  sensibility*,  and 
the  sear  is  alwve  and  out  of  the  way.  The  extremity  of  the  tinger 
should  be  tirmly  grasped  and  partly  flexed.     A  long,  thin-bkded 

Fio.  258. 


Amputation  of  «  flnger  by  the  long  palnuu-  flap,    i  After  EsniArch.) 

knife  should  then  incise  the  skin  immediately  over  the  joint-line, 
enter  the  joint,  and  then  pass  beneath  the  head  of  the  distill  pha- 
lanx, and  by  one  or  two  sawing  movements  cut  a  long  rounded 
fxtlmar  flap.  This  is  tumetl  up  and  unitetl  to  the  etlge  of  the 
dorsal  incision  by  three  or  four  sntures  4>f  silk  or  catgut.  Occa- 
sionally one  or  two  sniall  vessels  may  nce<l  ligation  (Fig.  258). 
In  amputations  at  the  interpluilangeal  joint  Tiflany  recommends 
including  the  tendon  and  its  sheath  in  the  sutures,  b)  insure  good 
vohmtAr>"  movement  of  the  stump. 


IllustraUng  rarious  finger  ainpuluilutit.    (Farabeuf.) 


etnploveti,  the  palmar  sboiiltl   bo  the  lonjrcr,  fur  r«ison8  already 
given.     In  metitcarpophahmgeal  anipiitutions  tbe  lateral   flap  or 
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the  racket-shaped  incision  should  l>e  employed.  Amputations  at 
the  di.stiil  joint  of  the  thumb  .shouhl  he  hy  the  j>alniar  Hap  ;  at  the 
metaearp^phalangeal  or  earponietaciirpal  j«>int.s,  by  the  racket 
incision  (Figs.  2'>t*  and  2G0). 

In  tranniatii  of  the  hand  it  muj«t  be  reniCTnlKTc*!  that  finsers  or 
part«i  of  fingers  may  often  l>e  saved  even  after  >evere  lacerations 
and  c»imponn<l  fractures,  and  that  an  elJbrt  slioidd  always  \w  made 
to  retain  as  much  of  the  thuml>  as  p>ssible.  It  should  also  be 
rememlieretl  that  an  ininio%'uble  stunij>  of  a  fioger  is  worse  than 
useless.  In  many  cases  atypical  aiuputatifms  are  jMjssibIc,  and 
irreguhir  but  viable  strips  of  tissue  can  often  be  employed  to  cover 
bone  and  fill  up  gaps  in  the  soft  |xirts. 

Amputation  at  the  Wrist. 

Amputation  at  the  wrist  may  Ik,*  aix^omplished  by  the  tlouble- 
flap  methiid^  by  the  long  |xilmar  flap,  or  by  the  external  flap ;  in 
the  latter  case  the  flap  is  taken  fn>m  the  external  surface  of  the 
thuml>  as  high  as  the  metacarpophalangeal  joint  (Dubrcuil).  Of 
these,  the  jKilmar  fiajv  metlKHl  is  t<»  l>e  f>reffrre<l.  In  thi>  an  in- 
cision is  made  frr>m  one  styloid  priicess  downward  on  the  palm  of 
the  hand  to  a  jK>int  ojvposite  the  middle  of  the  metacarpal  Ixtne, 
then  transversely  to  the  opposite  side  and  upwani  to  the  other 
styloid,  making  a  ix^^tangular  flap  with  roundc^I  e<]ges.  The  flap 
consists  of  skin,  sulicutaneous  fat,  and  a  small  portion  of  the  mus- 
cle from  the  thenar  and  hypothenar  eminences.  The  two  extrem- 
ities of  this  incisiftn  are  joine«l  by  a  transverse  d<»rsal  incision. 
The  joint  is  then  ojwneil  from  tlie  dorsal  side  and  the  disanieula- 
tion  completer!  by  division  of  the  ligaments  and  tendons.  The 
styl<»ids  are  next  .shortened,  care  being  tiiken  to  avoid  severing  the 
attachment  of  the  supinator  longus,  the  palmar  flap  turnetl  upward 
and  unitctl  to  the  etlge  of  the  dorsal  incisi»»n- 


Amputation  of  the  Forearm. 

Amputation  of  the  forcarni  i>  nsunlly  ;iec<»n»plis!uHl  by  the 
double-flap  method.  In  the  lower  p»rtiun  the  flaps  >h*inld  l)e  of 
skin  from  the  flexor  and  extens<»r  surfat^es.  In  the  np|M.T  jw-trtion 
the  muscles  may  be  includetl  in  the  flaps.  The  flaps  may  Im? 
etjnal  in  length,  but  the  long  dorsiil  ami  shttrt  palnnir  metlnxl  is  to 
1k'  reconnnendi-il.  When  ]><>ssil>k%  the  Imiucs  >houl(l  Jje  divide<l 
below  th<'  attachnient  <if  the  pronator  nidii  teres  nnisele,  to  in^^n^ 
pronation  and  supinatfrtn  of  the  stump,  an  inijxirtant  factor  in 
-contributing  to  the  usefulness  of  an  artificial  arm  an<l  hand. 


Go2 


AMPUTATIONSi 


Amputation  at  the  Elbow-joint. 

Th<*  circular,  the  double-flap,  or  the  long  anterior  or  posterior 
flap  nietlKKls,  may  all  W  employwl  in  this  regioo.  Of  tbesey  the 
Kmg  anterior  flap,  Lt)iiisi.«*tiiig  of  skin  and  mu^le ,  is  to  be  pw- 
fiMTwh  This  18  made  either  by  trunsfixion  or  by  cuttinc  &^im 
without  inward,  and  i?«  joinetl  posteriorly  by  :i     '  "         ■''  ^kin. 

Whi'^n  the  n^ion  of  the  ji»int  is   ex|K»ted,  it  i-  m  the 

outLT  skle  and  diKirtieiilation  eftbcted  by  division  of  the  ligangnte 
and  tendon  of  the  trieeps  miisele.  The  fleshy  anterior  flap  fiJlft 
over  the  condyles  and  is  attaelnil  to  the  jH»sterior  flap  by  a  niun- 
ber  **f  cutanetHis  sutures.  It  is  esjK'eiidly  important  in  this 
«ttipialiktton  that  the  flaps  Iw  sutlit-ieotly  lon^  t*^  avuid  tension, 
oUwrwisQ  retnMStJOii  may  t>ceur  imd  one  or  Ujth  oondjles  may 

Amputation  of  the  Arm. 

The  conditions  here  are  favorable  to  almost  any  method  of 
Maiwrtatioii.  The  eirvnilar  and  the  double-flap  methtxle  are  the 
4HMB»  UCUaUy  ciuploye<i,  and  have  l>een  de^Tibt^l  in  the  earlier  part 
mClhethipler. 

Amputation  at  the  Shoulder-joint. 

n—iontliun  in  this  opemtion  is  secured  best  by  a  preliminary 
KmIIoii  of  the  axillary  arleiy  in  its  up]«?r  thirtl.  The  use  of  the 
ijbhor  tcmrtiiqiH^  passed  beneath  the  arm  and  drawn  upward  and 

Flo.  261, 


n»^ 


Kkiu*rrh'»  strap  aitpllMl  in  high  amputation  of  arm.    (Smith.) 

clamped  abt>ve  the  clavicle,  and   held   in   place  by  an    as.<istant 
(F%.   261)  or    by    means  of    the   Wyeth   pius,   introduced  one 


SPECIAL  AMPUTATIONS. 


653 


■ 


Fig.  262. 


through  the  anterior  and  one  through  the  piM^terior  fold  of  the 
axilhif  each  emerging  one  inch  within  the  tip  of  the  acromion,  i^ 
a  satisfactor\*  metli<Kl  in  thin  !-ubject.^. 

Two  uu'thfHls  are  to  Ik'  nxont mended  for  this  amputation,  the 
deltoid  fla]>  methiKl  and  tlie  racket  iuciiiion. 

The  deltoid  flap  method  o insists  in  a  long  oval  .«kin  and 
nnis<*le  flap,  including  the  greater  [mrt  of  the  deltoid.  This  i^i 
made  by  transfixion  or  hy  a  cut  from  witlmnt  inwanl  extending 
from  the  eoracoid  pnwcss  dowrnvard  tu  the  jwiint  nf  in^ertifni  i\i' 
the  deltoid,  then  hackwanJ  to  tlie  vwA  uf  the  acroininn.  The 
tissue:;}  are  rai.s<*d  fmm  the  btme  and  retracted  well  iipwartl. 
When  the  head  is  exposetl,  the  capsule  L*  inci.'?ed,  the  muscular 
attachment  secure*!,  and  the  head  forecil  out  of  the  socket.  Tlie 
blade  of  the  knife  is  thtMi  ptisse^l  Whind  the  head,  and  a  short 
p<i6terior  flap  made  by  cutting  directly  down- 
ward. The  large  deltoid  flap  is  trimmeil  to 
fit  the  o|>ening  tiuis  made,  an«l  after  the 
vessels  are  se4^ured  Is  stitchetl  to  the  htwer 
mai^n  of  the  wound,  a  large  wick  of  g:uize 
being  left   in  the  glenoid  cavity  for  drainage. 

The  racket-shaped  incisioiL  is  the  one 
generally  emi»loye<L  In  it  the  iM'r[>end!eular 
[Hirtion  of  the  incision  may  be  made  i'nnn  a 
jxfint  near  tiie  t^jracttid  progress  (S|)enfej  (Fig. 
262),  from  a  point  l>etween  this  and  the 
acmraion  (Farabeuf),  or  from  a  p>int  just 
beneath  the  acromion  on  the  outer  aspH't  uf 
the  arm  (Larrey).  In  all  of  these  the  jxlT- 
pendicnlar  in<usion  is  carritnl  downwanl  to 
a  p<jint  opposite  the  attachment  of  the  jKvto- 
ralis  major  mu.s<"le  to  the  humerus.  From 
this  piint  the  incision  is  carried  anmnd  the 
arra  as  in  a  circular  amputjition.  The  verti- 
cal arm  of  the  incision  is  next  carrit^l  to  the 
bone  and  the  head  exposed  by  lateral  retraction  of  the  two  flajis 
thus  fornntl.  The  capsule  is  dividetl,  the  uiusctdar  attachments 
cut,  and  the  he:id  flisiu-ticulated,  sepai'ate<l  fntm  the  remaining 
sMift  parts  and  thr  arm  removed.  After  ligation  of  the  vessels 
the  wound   is  chjsed  with  gi-nerous  gauze  drainage. 

Interscapulotboracic  Amputation. 

In  interscapulothoracic  amputation,  or  removal  of  the  entire 
sbouldtT-girdle,  an  incision  is  nia<le  from  the  slemm'lavicular 
junction  along  the  clavicle  to  the  eoracoid  process  ;    frism  this 


\ 
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DiBarticulaUon  at  the 
shoulder,  Spencc'e  meth- 
od.   (SUauoQ  > 
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|ioiDt  the  incision  passes  downward  to  the  jtinction  of  the  arm 
with  the  anu-rior  fold  of  the  axilla,  thea  un)und,  l>eneath  the 
arm,  to  the  edge  of  the  latissimui*  dursi  muscle  ;  crossiug  this  it 
|aa9cs  downvanl  to  the  angle  of  the  scapula,  then  upward  across 
tlK  spine  of  the  scapula  to  join  the  incision  over  the  clavicle 
aboot  its  middle  (Fi^.  26.3).  Thi.s  incision  simply  includes  the 
ikm  and  subcutaneims  areolar  tissue.  The  incision  over  the 
obvide  ts  lK?xt  dee|>ened,  tlie  clavicle  disarticulate<l  from  the 
jiHWtm  and  i-aretiilly  raii^efl  throughout  its  entire  length.  The 
allMltlMBt  of  the  |HH't<>ralis  minor  to  the  coracoid  process  is 
JWWaiiPd  the  braciiini  plexus  an«l  axillan-  veijselij  exposed.  The 
ffftiii  irr  double  ligated  and  divided,  and  the  nerve^trunks  cut. 

Fio.  263. 


^ 
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l^ksmU  *Md  jmirt  or  all  of  the  clftvicle.    (The  dotted  Mno  rcpresenu 
iPlMi  lihiirh  liv«  on  the  posterior  aspect  of  the  body.)    (Treves,  i 

pMtMBS  of  the  incision  are  then  dee|)ened,  the 
its  nuistnilar  attachments  dividc«l,  and   the 

^    IWMOVCtL 

c  jiiiMihr  and   jsupra-scnpular    arteries  should    be 
^j^  iMMwi;^^  *  number  of   other  smaller  vessels. 
■  nnnmo  aTJIhrr  and  tlio  cervicoscapnlar,  are  then 
^mI  twww^  hy  silk-worm  ^ut  or  button  sutures, 
^^^m^rifiW  severest  known  to  .surgery,  and  rctjuires 
n>  tc  sj^^l  and  stimiilatiun.      It  should   never 

>;||ir  JQtf|P'^i)  is  equi|ijH'<l  with  the  best  assi.st- 

.^liiiMlt'fT  <%wtr»»lHng  severe  shock  and  admiuis- 
-(W  ^wvnUtiou. 
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Amputatioii  at  the  Hip*joint. 

What  has  jiijst  been  siikl  m  rt'g'anl  to  the  ri'inttval  of  the  entire 
yp|x*r  extremity  applies  with  e<|uai  force  to  ampiitiition?!  lit  tlie  hij)- 
joint.  Formerly  the  o[»emtioii  wa.s  attendHJI  hy  a  very  high  rate 
of  mortality.  Of  late,  however,  uwiDg  to  better  meitn?^  of  eion- 
trr>lliiig  hemorrhage  ami  Ijetter  raethmls  of  etfeotiug  removal  of 
the  limb,  the  tleiith-rate  has  bwn  materially  less^ened. 

Many  metho^ls  of  wtntrolliai^  henmrrhage  have  l>een  emplf>yed 
in  this  oi^ration  ;  two  (tnly  are  tu  Ix'  reonnmemltil,  that  hy  tlie 
rubV>er  tournicpiet  and  Wyeth'.s  pin*,  and  that  by  eompression  of 
the  common  iliac  through  the  alxioniinal  woiiikI,  as  sugge-sted  by 
McBnrney. 

In  the  Wyeth  methorl  two  long  steel  pins  or  skewers  are  thrust 
through   the  soft  tissues,  the  first  pin  entering  just  below  and  & 

Fig.  2fr*. 


I 


^ 


The  needles  And  eomMctor  applied;  cirralere&d  longitudio*!  indsloDs  for  skin 

flapu    (Wjreth.) 

little  to  the  inner  side  of  the  anterior  superior  spinous  process  and 
emerging  on  a  level  with  the  point  of  entrance,  Imt  four  or  five 
inches  to  the  outer  side  of  the  limb.  The  second  pin  is  intr(^>duc€d 
through  the  adductor  muscles,  near  the  nimus  of  the  pu!»es  and  to 
the  inner  side  of  the  femond  vess4'Is,  and  is  made  to  emerge  one 
inch  in  front  of  the  tul>erosity  of  the  ischium.  After  protecting 
the  fioints  of  these  pins  by  e<]»rks,  a  firm  piece  of  rubber  tubing  is 
wound  several  times  around  the  limb  above  the  pins  and  secured 
by  a  clamp  (Fig.  204).  If  an  Esmarch  bandage  is  employed 
previous  to  the  application  of  the  tourniquet,  the  operation  M-ill  Ite 
practically  bloodless,  as  this  methexi  controls  every  vessel  supply- 
ing bkxd  to  tlie  field  of  operation. 

The  McBumey  plan  consists  in  preliminary  la|)arotomy  by  the 
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intermuscular  method,  and  compression  of  the  common  iliac  arten- 
by  the  hand  of  an  assistant  introduced  into  the  peritoneal  cavity. 
The  author  has  employed  this  plan,  but  without  opening  the  peri- 
toneal cavity,  by  stripping  the  peritoneum  from  the  iliac  muscle 
after  separation  of  the  muscular  fibres.  The  artery  is  as  easily 
and  quickly  exposed,  and,  after  the  operation  is  completed,  the 
tissues  fiill  readily  into  place,  and  require  only  a  few  sutures  and 
closure  of  the  cutaneous  wound. 

While  both  of  these  methods  may  be  relied  upon  to  control 
hemorrhage  absolutely,  the  author  would  prefer  the  Wyeth  method 
in  a  case  of  shock  where  speed  was  an  important  factor,  and  the 
McBurney  method  in  the  case  of  a  very  fleshy  individual.' 

As  the  racket-shaped  amputation  has  practically  superseded  all 
of  the  older  methods,  it  alone  will  be  described.  For  a  description 
of  the  other  methods,  the  reader  is  referred  to  works  on  operative 
surgery. 

The  operation  is  performed  in  the  following  manner :  The 
patient  is  placed  on  the  operating-table  with  the  hips  projecting 
slightly  over  the  edge.  The  sound  leg  is  held  out  of  the  way  by 
one  assistant,  and  the  diseased  limb  supported  in  the  extended 
jwsition  by  another.  A  circular  incision  is  then  made  six  inches 
below  the  tip  of  the  great  trochanter,  and  a  cuflf  of  skin  and  sub- 
cutaneous tissue  retracted.  A  vertical  incision  is  then  made  down 
to  the  bone  from  the  outer  side  of  the  cutaneous  incision,  to  a  point 
one  itich  above  the  great  trochanter.  The  two  triangular  flaps 
thus  created  are  sharply  retracte<l  and  the  bone  shelled  out  of  its 
muscular  bed  by  sharp  and  blunt  dissection.  The  capsule  of  the 
joint  is  next  oj)ened  and  disarticulation  eflx?cted  by  strong  adduc- 
tion and  a  rotary  motion  of  the  limb.  As  soon  as  the  bone  le:ives 
the  socket  the  posterior  muscular  attachments  are  severed  and  the 
limb  removed.  The  femoral  artery  and  vein  should  be  ligated 
separately.  Ligation  will  also  l>e  required  for  the  profunda  and 
descending  branch  of  the  external  circumflex.  After  the  tourni- 
quet is  removed  and  all  other  bleeding  points  secured,  a  cigarette 
drain  should  be  intr^xluced  to  the  acetiibulum,  and  the  flaps  aj)- 
proximate<l  and  held  by  a  sufficient  number  of  silk-worm  gut 
sutures. 

Some  operators  prefer  to  place  the  patient  on  the  sound  side, 
and  begin  by  making  the  vertical  incision,  entering  the  knife  one 
inch  above  the  trochanter,  carrying  the  incision  downward  parallel 
with  tile  bone  for  five  inches,  then  encircling  the  limb.     After  dis- 

'  On  one  occasion  the  writer  cxperienoetl  considerable  difficulty  in  dLsarticulat- 
inj;  the  liip  <if  a  patient  weijjliin^'  30()  pounds,  when  the  Wyeth  pins  were  iised, 
due  chiedy  to  the  inij>o8sibiIity  of  extending  the  vertical  incision  sufficiently  high 
ab<jve  the  trochanter. 
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secting  up  the  skin  from  the  muscles  for  a  distance  of  two  or  three 
inches,  tlie  muscles  are  divided  to  the  bone  by  a  circular  sweep  of 
the  knife  and  the  head  disarticulated  as  in  the  other  method. 
Rose  and  Carlcss  advise  making  the  i)eri>endicular  arm  of  the 
incision  immediately  over  the  femoral  vessels. 

It  Ls  im|X)rtant  after  this  operation  to  support  the  parts  by  a 
firmly  applicfl  dressing,  as  the  cut  muscular  surfaces  are  apt  to 
ooze  considerably,  and  if  the  dressings  arc  loosely  applied  they 
soon  become  s;itunited  and  have  to  be  removed.  If  the  wound  is 
aseptic,  it  is  desirable  to  allow  the  primary  dressing  to  remain  in 
place  for  ten  days  or  two  weeks. 


Amputation  of  the  Thigh. 

Amputation  of  the  thigh,  like  amputation  of  the  arm,  may  be 
I^erformed  by  almost  any  one  of  the  methods  describe  in  the 
beginning  of  the  chapter.  The  quickest  oi)eration  is  the  double- 
flap  method  by  transfixion,  and  is  therefore  indicated  in  old  and 
debilitated  subjects,  and  in  patients  suffering  from  severe  shock  or 
sej)sis. 

The  osteoplastic  operation  gives  the  best  results,  if  viewed  from 
the  standiKjint  of  subsetjuent  weight-bearing  function,  although  the 
Tetde  method  also  gives,  as  a  rule,  an  insensitive  stump.  Conical 
stump  is  quite  common  in  amputiitions  of  the  thigh,  especially  in 
the  lower  third.  This  is  due  largely  to  the  fact  that  the  flexor 
muscles  retract  nmch  more  than  the  extensors,  leaving  the  bone 
more  or  less  ex|X)sed  and  covered  only  by  the  skin.  To  remedy 
this,  Dawbarn  begins  the  ojx'ration  by  "ham-stringing"  his 
patient,  or  dividing  the  tendinous  attachments  of  the  external  and 
internal  flexors  just  above  the  knee  by  a  stroke  of  the  knife.  This 
allows  retraction  to  take  place  before  the  flaps  are  cut.  On  account 
of  this  tendency  to  muscular  retraction  it  is  desirable  in  thigh 
amputiitions  to  suture  the  muscles  over  the  divided  extremity  of 
the  l>one.  For  this  purpose,  buried  sutures  of  catgut  should  be 
emj)l<)yed. 

Amputations  at  or  near  the  Knee-joint. 

A  number  of  excellent  operations  have  Ix'cn  devised  for  amputa- 
tion at  or  ncjir  the  knee-joint. 

The  bilateral  flap  operation  of  Stephen  Smith  is  one  of  the 

most  ]>opular,  and  has  the  advantage  that  the  scar  is  situated  |K)s- 

teriorly  and   well  out  of  the  way  of  the  lK*aring  j)oint.     A  cur\'ed 

incision  is  made,  l)eginning  one  inch  below  the  tubercle  of  the 

4-2 
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tibia  and  extending  downwanl  and  outward  nver  the  fle 
of  the  leg  to  a  piint  Ix'liind  on  the  calf  opjMJsito  the  tul)ercle  ;  ihi-u 
Hpwanl  ill  a  vertical  iliivctioii  to  the  middle  of  the  ]M»plit<:'3i]  8|kiw. 
A  sitiiihir  iuei.sion  ta  made  on  the  inner  side  of  the  le^,  but  ex- 
tendinis  ulniut  *mv  iiu'li  lower  on  the  ealf,  and  joining  the  first  in 
front  and  lu'litntl.  The.sc  incision.'^  are  next  carrie*!  ilown  to  the 
lH»ne,  forming  two  mustrnhxtutiuiemiH  lateral  f1ap?>,  which  are  well 
retractetl  and  the  line  of  artiiMilation  ex|M«se<l.  The  |Kitellar  ton- 
don  is  then  divi<lt^l,  the  joint  ojK'iitHl,  the  leg  flexetl.  the  latenil 
ami  crueial  ligaments  divi*le<l,  the  knife  e:irne«l  behind  the  he}i<l  of  | 
the  til>ia,  and  the  leg  severe*!  by  a  downwanl  stn>ko.  After 
wecnring  tlie  vessels  the  flaps  are  joined  by  suture.^  of  f>ilk-worm 
gnt,  a  ib*ainage-tube  intn»dueorl  at  the  npjHT  and  |K>stcrior  angle 
of  the  wound,  and  the  dressings  applies  1  (Fig.  265 j. 

Flo.  2C-.5. 


AmpuUUon  by  Uterat  flapt.    <Robertfl>) 

Gardens  method  consists  in  a  snpnuMmdyloid amputation  with 
a  long  anterior  and  a  short  jMisterinr  Hup.  A  eurvei!  anterior 
in<'ision  is  made  from  one  eondyle  ti»  the  other,  extemling  down- 
wnjxl  to  the  tnlx-rcle  of  tlie  tibia.  This  is  disseete*!  upward  to  a 
|K>int  above  the  patella.  A  jx^sterior  ineision  is  then  made  e»»n- 
ntH'ting  the  two  extremities  uf  the  anterior  eiu,  antl  i^  earni<»1 
through  ail  the  soi>  |)arts  to  the  bone.  The  inuseulnr  stmeture^ 
on  the  anterior  asj>eet  td'  the  thigh  are  then  frin-ly  inei-wJ  and  the 
bone  sawn  just  above  the  eondyles. 

The  Gritti  or  Stokes  Method, — This  is  an  osteoplnstie  ampu- 
tation. A  ein'ved  anterior  ineision  l>  ma«le,  as  iti  the  Canh-n 
ojxTation,  extending  from  one  condyle  to  tlw  other  through  the 
patellar  ligament.  The  flap  is  rt*traete*l  strongly  npwanl,  the 
leg  acutely  flexe<l,  and  the  joint  freely  o[>ened.  The  blade  of  the 
knife  is  then  passtnl  behind  the  hejul  of  the  tibia  :in<l  a  short  jios- 
terjor  Hap  cut  from  within  outwaiil.  The  articular  surfaces  of 
the  femur  and  patelk  are  theii  sawn  off,  cx|>osing  cancelious  l)one- 


* 
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tissue.  Ill  the  Gritti  operation  the  feinnr  is  sawn  through  the 
condyles;  iu  the  8t«tkes  o|>c*rat ion,  just  Ix'hlniL  The  latter  is  to 
be  pri'ferreil,  as  its  out  surface  mure  aceumtely  tits  the  pat*'lhi. 

The  anterior  Hap  with  the  a«Ihen*ut  ]»ateUa  is  then  alluwe«i  tt* 
fall  over  the  cut  surface  of  the  femur  and  is  sutured  to  the  edge 
of  the  |K>sterinr  ineision.  If  any  tendeney  t<i  disiihieenieut  of  the 
opposetl  bony  surfaces  is  pres^.'nt,  tltey  are  hehl  by  <»ne  or  more 
chroniieize*!  catgut  sutures  |ulss<-<I  through  hoh-s  ib'ille*!  in  the 
two  l)ones.  It  is  desimbk'  iu  this  ojHTdtion  to  remove  :ls  much 
of  the  synovial  mend>nane  as  possible,  and  to  touch  the  remain- 
ing |K>rtions  with  pure  earbobV  acitl,  to  pntmote  adhesion  and  to 
prevent  nccumulation  of  synovia.  Rubber  tissue  drains  should 
l>e  left  in  each  angle  of  the  wound. 


I 


Amputation  of  the  Leg. 

In  the  upper  half  of  the  leg  the  circular  or  the  transfixion 
mctfiiMJ  may  !)e  emph>yeii  In  the  lower  |x>rtion  Tesde's  method 
or  the  long  jMisterior  flap  operation  is  to  Ix*  preferred,  if  the  von- 
dition  of  the  soft  jmrts  will  a<Imit.  Br\ant  advises  in  the  lower 
third  a  circular  amputation  with  a  periosteal  Hap  cut  fn>ni  the 
sulwutanefHis  surface  of  the  tibia  and  retaining  it-^  connection  with 
the  skin.  After  division  of  the  bones  the  j>eri<>sreiil  flap  is  placed 
over  the  cut  surface  of  the  tibia  and  the  cutaneoiLs  edges  united 
oblJtpicly*  so  that  the  scar  lies  l)etwc<"n  the  l>ones. 

In  all  amputations  of  the  leg  tiie  fibula  should  Ik'  sawn  alH>ut 
one-half  inch  above  the  tibia.  liull  advises  an  olilique  section  of 
the  crest  of  the  tibia  before  closure  of  the  wound. 

Ampiitation  at  or  near  the  Ankle-joint. 

The  Syme  Amputation.— »Enter  the  knife  at  the  tip  of  the 
external  malleolus  and  carry  the  incision,  extending  to  the  bone, 
acros^s  the  srile  to  a  pitint  half  an  inch  below  the  tip  uf  the  internal 
malleolus.  Dissect  this  heel  flap  backwanl  from  the  os  calcic  until 
the  tendo  Achillis  is  n^achetl.  Then  connect  the  tw»i  extremities 
of  the  plantar  incision  by  an  ova.1  anterior  incision,  dividing  adl 
the  soft  jjarts  to  the  l>one.  The  joint  is  next  openeil  frf>ra  in 
fr^mt,  the  lateral  lig:iments  dividrd,  and  the  f<M»t  remove<h  The 
fla[>s  should  tlien  Ik>  retract<^l  upward,  and  tln'  malh'Jili,  fir  even 
the  entire  articular  surface*  of  the  Imhics,  remov(Hl.  After  tnu-tiiin 
on  and  division  of  the  ex|M>se<l  tendons,  and  lig;iture  of  the  vessels, 
the  flaps  are  approximatetl  and  unit<Hl.  Drainage  may  Ik*  s<^H^*uretl 
from  the  angles  <>f  the  \V(»und  or  liy  means  «if  a  sepanite  oj^»eniug 
at  the  bottom  of  the  cuf>-sha|»cil  dead  sjmce  in  the  heel  flap. 
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The  Pirogoff  Operation. — ^The  incisions  for  this  operation  are 
practically  the  same  as  in  Syme's,  the  plantar  cut  being  made 
about  half  an  inch  further  forward.  The  heel  flap  is  dissected 
from  the  os  calcis  only  about  one  inch  from  the  incision.  The 
joint  is  then  opened,  the  lower  ends  of  the  tibia  and  fibula  removed, 
and  the  calcaneum  sawn  obliquely  through  in  the  line  of  the  plantar 
incision,  removing  its  articular  surface  and  leaving  the  posterior 
portion  attached  to  the  heel  flap.  When  the  heel  flap  is  raii<od 
up,  the  cut  surface  of  the  calcaneum  is  brought  in  contact  with 
the  cut  surfece  of  the  tibia  and  held  in  that  position  by  the  cuta- 
neous sutures.  This  gives  an  excellent  stump  with  but  little 
shortening  of  the  limb  (Fig.  266). 

Fia.  266. 


Pirogoff '8  amputation:  A,  cutaneous  incision  (outer  side);  B,  line  of  section  of  the 

bonos.    (Stimson.) 

The  Rous  Operation. — Enter  the  knife  one-half  inch  above 
the  insertion  of  the  tendo  Achillis,  carry  the  incision  by  a  down- 
ward curve  beneath  the  external  malleolus  to  a  point  in  the  middle 
of  the  instep  one  inch  in  front  of  the  articular  edge  of  the  tibia, 
then  downward  and  inward  to  the  middle  of  the  sole,  and  baok- 
wanl  and  upward  to  the  point  of  beginning  (Fig.  267).  Carn* 
the  incision  to  the  hone  tliron^hout  and  raise  the  plantar  flap. 
Open  the  joint  from  the  outside,  remove  the  foot,  saw  off*  the  mal- 
leoli, and  unite  the  flap  with  silk-worm  gut. 

Mid-tarsal  amputations  are  not  to  be  recommended. 

The  Lisfranc  Amputation. — Dlmrticulation  at  the  forsoinda- 
tarsal  joint. — Extend  the  foot  and  make  an  anterior  cur\'ed  incision 
from  a  point  just  in  front  of  the  base  of  the  first  to  the  base  of  the 
fifth  metatarsjil  bone.  Divide  all  the  tissues  down  to  the  Ixme  and 
separate  the  metatarsal  bones  from  the  cuboid  and  the  cuneiform 
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bones,  remembering  that  the  middle  cuneiform  Iwne  is  shorter  than 
its  fellows,  and  that  the  second  metatarsal  bone  pnijects  upward  into 
this  mortice.  When  the  joint  Is  freely  oix?ned,  |>ass  the  blade  of 
the  knife  behind  the  metatarsal  bones  and  cut  a  thick  U-shaped 
flap  from  the  plantar  surface  of  the  foot  to  the  base  of  the  toes. 
Next  remove  all  fragments  of  tendons,  ligate  the  bleeding  vessels, 
and  turn  the  plantar  flap  upwanl  and  attach  it  to  the  dorsal  by  a 
sufficient  number  of  silk-worm  gut  sutures. 

Fig.  2G7. 


Amputation  through  the  ankle-joint  by  large  internal  lateral  flap.    (Roux.) 

Hey's  operation  differs  from  this  in  that  he  removes  the  lower 
projecting  extremity  of  the  inner  cuneiform  bone. 

In  Skey's  operation  the  base  of  the  second  metatarsal  bone  is 
sawn  off  even  with  the  internal  cuneiform. 


Amputation  at  the  Metatarsophalangeal  Joints. 

Amputation  at  the  metatarsophalangeal  joints,  or  disarticulation 
of  all  the  toes,  is  an  operation  rarely  calle<l  for  except  for  gangrene 
from  frostbite  or  Raynaud's  disease.  Both  dorsal  and  plantar 
flaps  should  \yc  cut  to  the  web  of  the  toes,  and  an  attempt  made  to 
bring  the  scar  as  near  the  dorsal  aspect  of  the  stump  as  possible. 

Amputations  of  the  Toes. 

Amputations  of  the  toes  are  carried  out  by  the  same  methods  as 
in  amputation  of  the  fingers.  In  the  metatarsophalangeal  disar- 
ticulations the  bilateral  flap  or  racket  meth<Kl  is  usually  empl<>yed. 
In  tlisarticulatiou  of  the  terminal  phalanges  the  long  plantar  flap 
method  is  to  Ihj  preferretl. 
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Treatment  of  the  Stump  after  Ampntations. 

The  ahimp  after  complete  healing  of  the  wound  of  amputation 
should  be  treated  by  massage,  hot  and  cold  baths,  bandaging,  and 
if  necessary  by  some  apparatus  to  prevent  permanent  flexion  of 
the  remaining  parts. 

As  soon  as  the  wound  is  firmly  healed  and  all  sensitiveness  has 
disaj)peared  from  the  end  of  the  bone,  an  artificial  limb  should  be 
fitted  and  the  patient  urged  to  make  early  efforts  to  use  the 
extremity.  Delay  in  making  this  effort  is  often  a  serious  mistake, 
for  the  reason  that  patients  l)ecomc  accustomed  to  crutches,  and 
are  therefore  unwilling  to  endure  the  discomfort  and  pain  which 
always  accompany  the  early  efforts  to  use  an  artificial  1^. 


CHAPTER  XXXI. 

DEFORMITIES  AND  THEIR  CORRECTION. 
Scoliosds,  or  Rotary  Lateral  Curvature  of  the  Spine. 

Scoliosis  is  an  acquired  deformity  of  the  trunk,  characterized 
bv  a  more  or  less  well-marked  lateral  bending  and  twisting  of  the 
spinal  column,  and  consequent  asymmetn'  in  the  appearance  of 
the  thorax,  abdomen,  and  extremities.  The  disease  develops  in 
early  life,  in  the  majority  of  instances  before  the  tenth  year,  and 
is  more  common  in  girls  than  in  boys. 

A  slight  compensatory  curve  in  the  spine  will  result  from  a 
faulty  position  of  the  head,  shoulder,  or  body,  habitually  assumed 
in  standing,  walking,  or  sitting ;  also  from  an  inequality  in  the 
length  of  the  legs,  or  from  an  asymmetric  development  of  the 
pelvis  or  muscles.  Defects  in  sight  or  hearing,  improper  postures 
assumed  in  school,  ill-fitting  shoes,  and  overuse  of  an  extremity 
from  any  cause,  are  therefore  to  be  regarded  as  causes  of  scoliosis. 
As  the  child  grows,  these  slight  compensatory  curves  in  the  spine 
become  exaggerated,  and  are  correctetl  with  more  and  more  diffi- 
culty. At  length  changes  occur  in  the  bones,  as  atrophy  of  the 
vertebral  bodies  on  the  concave  side,  and  thickening  on  the  convex 
aspect,  resulting  in  permanent  deformity. 

As  the  spine  is  bent  rotation  occurs,  which  results  in  deformity 
of  the  thorax  from  projection  of  the  costal  arches  on  one  side, 
and  retraction  on  the  other. 

The  symptoms  of  scoliosis  are,  in  the  earlier  stages,  simply  the 
occurrence  of  "  round  shoulders  "  in  a  child,  a  lowering  of  one 
shoulder,  or  a  slight  departure  from  the  normal  erect  position 
of  the  body  in  standing  or  walking.  There  is  also  a  change 
or  asymmetry  in  the  triangles  formed  by  the  defX'ndent  arms 
and  the  lateral  aspects  of  the  trunk.  This  may  easily  l>e  cor- 
recte<l  by  voluntary  effort  on  the  jiart  of  the  patient,  but  the  cor- 
rected posture  is  tiresome  and  the  child  soon  assumes  the  faulty  one. 
As  the  disease  progresses,  the  postural  deformity  becomes  more 
marked,  and  an  abnormal  prominence  of  the  ribs  miiy  Ix?  noticed 
on  one  side,  especially  when  the  child  bends  forward  and  the  thorax 
is  examined  from  behind.  Excessive  prominence  of  one  hip,  the 
fact  that  the  nipples  are  not  in  the  same  horizontal  plane,  or  that 
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one  scapula  is  more  i>romint'nt  than  tbe  other,  8h<»uld  aljio  be 
regardetl  as  sigus  of  scoliosis.     On  examining  the  jmticnt  fn>ni 

behiint  and  applyiu};  tVietiou  to  ibe 
spiite,  the  extent  of  curve  cau  be 
a[ipreciiite(l  Ijv  observing  the  red 
b*ne  of  the  spinous  proeessej^.  Fig, 
208  slums  an  example  of  a  well- 
nmrkt'd  type  n^  the  dist-ase. 

Treatment. — In  the  early  stages 
of  the  iliseJifH?  tJie  treatment  sbouUl 
Cftnsist  in  removing  the  eiiuse  of  tlic 
fanhy  attitude,  and  in  the  us**  of 
light  g^nuiastie  exeri'iso  to  «lovelop 
the  weakened  muscles  which  are  eju- 
phiyrtl  to  liold  the  Ixxly  in  a  e<">rrect 
posture.  For  this  pur|wse  the  or- 
dinary M-tting-up  drill  of  nulitary 
tactics  is  the  one  to  Ijc  recom- 
mended. If  the  tlisease  is  more 
advaneiKl,  h<'avy  trynina^tic:*  to  over- 
devi'lop  the  mux'les,  are  often  of 
atlvantage.  Su]i|K»rting  corsets  of 
plaster-of-Paris,  paper,  or  leather, 
are  often  emjiloyed  to  hold  the  ImkIv 
ill  a  normal  position  if  the  muscles 
are  easily  tiretl  and  the  child  constantly  assumes  faulty  attitudes 
which  tend  to  exaggerate  the  defr»rmity. 

In  the  seveitT  eases  in  which  there  is  tixe<l  bony  deformity, 
forcible  correction  by  means  of  tracticui  stra]>s,  and  the  ajijiKHtition 
of  a  [vlaster  jacket  while  the  patient  i;*  held  in  the  correcteil  |>osi- 
tion,  constitute  the  best  trc»atment.  A  il-w  days  or  weeks  later 
another  jacket  is  applied  in  the  same  manner,  and  when  tbe 
deformity  is  finally  overcome  a  removable  leather  or  celluloid 
jacket  slmuld  be  wu>rn^  and  heavy  gymnastics  practiseil  tlaily. 
liletal  braces  are  occjisionally  useful  for  this  condition.  For  a 
dest'riptiou  of  these  the  reader  is  referred  to  a  work  on  orthopedic 
surgery. 

The  pmgnosis  in  advance*]  cases  is  not  good. 

Spondylolisthesis. 

Spondylolisthesis  is  an  extremely  nire  deformity,  due  to  a 
subluxation  forward  of  one  of  the  lower  lumbar  vertebrae  or  a 
projection  forwani  i>f  the  up|H*r  sacral  segment.  This  may  occur 
an  a  result  of  s<ime  eongenitai  tlefe<'t  ftr  an  abnormal  position  of 
the  spine  during  intra-utcrine  life  of  the  fretus ;  or  it  may  deveU»p 


Severe  lateral  mrvature  (back  view). 
{I>ovclt.) 
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during  childhood  or  adult  life  from  trauma  or  joint-<lisea$e.  As  a 
result  of  this  db<plaoement  there  h  an  abnormal  increase  in  the 
lumbar  cur\'c  of  the  spine  (excessive  lordosis),  a  diminution  in 
the  normal  obliquity  of  the  pelvis,  causing  tension  on  the  anterior 
ligaments  of  the  hip  and  a  consequent  flexed  [)osition  of  the 
thighs  (Bradford  and  Lovett). 

The  symptoiiLB  of  the  disease  are  a  faulty  }K)sitIon  when  stand- 
ing and  a  peculiar  waddling,  duck-like  g:ut. 

When  standing  erect,  the  body  is  bent  forward,  there  is  a 
marked  prominence  of  both  hips,  and  tlie  thorax  seems  abnormally 

Fio.  2r,9. 
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near  the  pubic  crest.  Complete  extension  of  the  thighs  is  imiH)6- 
sible  (Fig.  *2<)0).  Vaginal  or  rectal  examination  n»ve:ils  the  pres- 
ence of  a  prominent  sacral  or  sacrolumbar  Inniy  prt>jection. 

The  disease  resembles  clost»ly  double  congenital  disl(x;:ition  of 
the  hip,  but  can  lie  distinguished  from  that  malady  by  the  absence 
of  vertical  mobility  of  the  femur,  and  the  fact  that  the  trochanters 
are  not  above  N61aton's  line.     There  is  no  tre-atment. 


Congenital  Dislocation  of  the  Hip. 

Congenital  <lisl<)cati<)n  of  the  hip  is  a  comparatively  rare  mal- 
formation. It  is  more  common  in  girls  than  in  boys.  In  more 
than  one-thinl  <»f  the  cases  the  disease  is  d(»uble. 


6GG 


DEFORMITIES  AND  THEIR  CORRECl'ION, 


In  this  condition  the  liciid  of  tbe  fenuir  tx-cupies  a  position 
above  and  behind  or  in  fixnit  of  the  aeetuhuliiiin.  Th<"  anjjsulc  of 
the  joint  is  .^till  iidhereut  to  the  rim  «>f  the  accuihiiliini,  bm  is 
markedly  thiekenc<l  and  elon^iitctl,  su  that  the  lower  jw>rtiou  acUier- 
ent  to  the  aeetabular  rim  it?  cnntTiifttHl  ami  the  up|K'r  ami  iuner 
portion  is  firmly  atlaelied  to  the  new  -ueket.  The  head  «»f  the  Ume 
in  these  eases  is  often  undenlevelojxii,  and  the  acetabulum  shallow 
and  HIUhI  with  fibrnns  tissue  and  fat. 

Tlie  diagnosis  of  congenital  dislwniirm  is  often  difficult  in  young 
and  fat  children.     As  a  rule,  these  children  walk  late,  and  the  gait 

Fig.  270. 


Lordosis  and  promii)<MiCi>  of  trochanter  in  congenitAl  diilocatlon  of  hip. 
(J.  S.  Stoue.) 


is  a  peculiar  waddlincj  «tne,  accompanieel  by  an  exaggeratetl  sway- 
ing of  the  bfMly,  The  hi]>s  are  ex<vrdin<;Iy  jirominent  and  the 
perineal  space  widenetl.  The  trochanters  are  above  N6laton's  line, 
and  the  head  of  the  bone  mav  occasionally  be  felt  on  the  dorsum 
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of  the  ilium.  There  is  marked  compensatory  lordosis,  and  the 
femur  can  be  moved  upward  and  downward  for  an  inch  or  more 
(Fig.  270). 

Treatment. — ^Two  methods  of  treatment  are  in  use  for  the 
correction  of  this  deformity :  reduction  by  manipulation,  or  the 
bloodless  operation  of  Lorenz,  and  the  method  by  open  o[)eration 
recommended  by  Hoffa. 

Lorenz's  method  consists  in  overstretching  and  rupturing  the 
contracted  and  shortened  muscles  by  traction,  extreme  abduction, 
flexion,  and  extension,  and  subsequently  eft'ecting  reduction  by 
manipulation  as  in  acquired  dislocations.  The  limb  is  then  placed 
in  a  j)osition  of  extreme  abduction  and  held  by  a  firm  plaster  spica, 
which  should  be  left  in  place  for  from  six  to  eight  months.  After 
its  removal  the  leg  should  be  gradually  brought  into  normal 
position. 

Hoffa*8  method  consists  in  making  an  incision  from  the  anterior 
superior  spinous  process  downward  and  backward,  passing  behind 
the  great  trochanter.  This  incision  is  deepened  until  the  capsule 
of  the  joint  is  exposed.  The  soft  parts  are  then  thoroughly 
retracted,  the  capsule  opened,  the  acetiibulum  examined  and  its 
contents  removed,  the  head  of  the  bone  dislocated  from  its  false 
position  and  placed  in  the  socket.  The  capsule  is  then  sutured, 
the  wound  closed  with  drainage,  and  the  thigh  fixed  in  a  position 
of  flexion  and  abduction  by  a  plaster  cast. 

Osteotomy  may  be  necessary  later  to  bring  the  limb  into  proper 
position. 

Coxa  Vara. 

Under  normal  conditions  in  childhood  the  angle  of  junction  of 
the  axis  of  the  neck  of  the  femur  with  that  of  the  shaft  is  an 
obtuse  one.  Under  certain  abnormal  conditions,  the  exact  nature 
of  which  is  not  well  understood,  a  bending  of  the  neck  occurs  so 
that  its  junction  >vith  the  shaft  approaches  a  right,  or  even  an  acute 
angle.  This  results  in  an  elevation  of  the  trochanter  which  may 
be  well  above  X6laton's  line,  an  adduction  and  eversion  of  the 
limb,  and  an  inability  to  abduct  the  thigh  bevond  a  certain  j)oint 
(Fig.  271). 

In  double  coxa  vara  the  adduction  may  be  so  marked  that  the 
1^  are  habitually  crosse'd,  and  locomotion  becomes  greatly  em- 
barrassed or  even  impossible. 

The  symptoiDB  of  this  condition  are  at  first  irritation  about 
the  hip-joint,  with  unusual  fatigue  on  walking,  slight  limping,  a 
peculiar  swaying  gait,  and,  in  double  coxa  vara,  a  well-marked 
lordosis  on  standing.  The  limb  is  shortened,  tlie  foot  everted,  and 
the  trochanter  is  felt  higher  then  normal.     Extreme  abduction  is 
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limited  by  ormtact  of  the  tip  of  the  trochanter  against  the  rim  of 
the  acetabulum.  The  condition  is  ciccasionally  associated  with 
ricket*>,  and  BoitVv^is  frequently  results  when  the  disease  is  uni- 
lateral. 

FiG.271. 


rrnss-st'otion  of  the  pt'lvis  and  the  deformed  lemur.  A  scheme  to  show  the  effect  of 
the 'k'fiirniity  in  liniitiiif;  alxluciion  of  ibe  limb.  The  dotted  outline  shows  the  normal 
reiati<jn.     (W  hitiuun  i 

The  treatment,  as  ailviscnl  bv  Whitman,  should  consist  in  sub- 
trocliantcric  osteotomy,  correction  of  the  deformity  by  extreme 
abduction,  and  fixation  of  the  limb  in  this  position  by  a  plaster 
cnst  until  the  bone  is  firmlv  united. 


Knock-knee. 

Knock-kiuv  is  an  internal  angular  curvature  of  the  lower 
(extremity,  tlu'  apex  of  the  angle  being  at  the  knee-joint.  This 
<»»'(Mir>  rliirlly  ill  infancy  aiul  early  youth.  In  the  iufimtile  variety 
it  i>»  Lr«<nrr:illy  tine  lo  rickets,  and  the  deformity  may  occur  before 
alt«MMpi>  at  walking  liavt'  been  made.  Generally,  however,  the 
dctonnity  appears  witli  the  lirst  attempts  at  walking,  and  shows 
a  stnuhi  trndrui-N  t.»  proi;n>«-s  as  the  use  of  the  limbs  is  increased. 
In  the  ad.»l^^^*^  nt  \\  pe  tin*  di.-ease  aj>jH'ars  between  the  ages  of  ten 


KyOCK-KXEE. 


669 


and  eighteen,  and  is  commonly  associated  with  occupations  re- 
quiring constant  standing. 

The  chief  pjitholtjgic  factors  of  the  doforniity  arc  increased 
length  of  the  inteninl  condyle  of  the  femur  :nid  atn>phy  of  tlie 
external  with  or  without  changes  in  the  he:id  of  tlie  tihia.  With 
this  there  may  he  a  <nirvc  in  the  shaft  ivf  the  femur  an<l  relaxa- 
tion of  the  internal  lateral  ligament  of  the  joint. 


The  dutgnosis  is  easily  made  by  inspection  (Fig.  272).  In 
douhle  kniM'k-knee  the  gait  is  peculiar,  owing  to  the  necessity  <>f 
scfianiting  the  thighs  U)  allow  the  advancing  knee  to  pass  its  fellow 
in  walking. 

If  the  legs  are  flexed  on  the  thighs,  the  deformity  |>artly  dis- 
ap|>ears',  if  the  thighs  are  also  flexed,  the  deformity  may  l>e 
completely  absent.     In    the   extendcil   p^jsition    the  examination 
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fihouUl  always  be  made  with  the  condyles  flat  on  the  exaiuining- 
taljle. 

Willi  well-markt'd  kt»<>c*k-kiiee  tht-re  are  often  an  external  rota- 
tion of  the  tilmi  ami  tiat  f'lKit. 

Treatment.- — In  the  earhcst  'itage  of  the  deformity,  up  to  four 
y-QXiv^  of  age,  mueli  may  l>e  ihme  tu  j>revent  it.s  itierease  by  nia^isage, 
geneml  tonic  nieitsure^;,  and  some  eorrcetiug  apparatus  applietl  to 
the  k'gs.  Ill  the  s^everer  fonur?,  and  after  fmir  years  of  age, 
<>|M.Tati\'e  treatment  only  is  to  be  reconimt  udtKl ;  and  of  the 
varinus  met  Ik  ids,  sit])raeondyluid  osteotomy  gives  the  best  result:?. 
It  is  |wrfomie<l  as  follows  : 

The  knee  should  be  flexe<l  and  the  limb  placeil  on  a  sand-liag 
with  the  inner  surface  U|>|)ermost.  A  small  vertit^al  ineisiftn  is  made 
one  inch  above  the  adduct-tjr  tiiberele  aud  an  osteotuuie  (Fig.  273) 
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introdueetl,  turned,  and  its  cutting  edge  applied  transversely  to  the 
hmg  axis  of  the  Ijouc  With  a  mallet  the  osteotome  is  driven 
threeniuarters  through  the  bftne,  eare  being  taken  tu  cut  through 
eortex  both  ;)bove  and  below.  Tlie  leg  is  next  (-xtetifhtl,  the 
limb  graspeil  above  aud  below  the  jf>iut,  and  the  femur  l^rtu'tured. 
The  deformity  is  thus  correetetl  and  the  limb  plactnl  in  a  plaster 
cast,  after  suture  of  the  woimd,  and  the  application  of  a  pari  of 
sterile  g:mze. 

Bow-legs. 

This  deformity,  which  consists  in  an  outward  curvature  of  the 
limb,  is,  like  knoek-knee,  commonest  in  rhihh'<Mi.  It  rarely  tMX'urs 
l)efore  early  attemjits  ut  walking  have  bivn  made  or  after  the 
fourth  year,  and  is  almost  always  due  to  rickets.  It  is  more  coiu« 
mon  than  kiux-k-knee,  the  pmportiou  being  about  8  to  o. 

In  this  condition  the  dctorniity  is  cimst^l  by  a  ben 4 h'ng  of  the 
femur  or  tibia,  nr  of  both  cnuibiiied,  from  inability  of  the  softened 
boiu's  to  suppiirt  the  weight  of  the  iKxly. 

In  the  majority  of  crises  there  is  a  gradual  outward  Ixiwing  of 
both  the  IJ-mur  and  tibia.  In  other  cases  the  bending  is  liniitiHl 
to  the  lower  third  of  the  tiliia.  In  nime  instanres  then*  is,  in 
ntldition  to  the  fnitward  eurvc,  an  aiitrnHpostnior  curve  of  one  or 
both  bones,  the  convexity  being  forward.  Flat  f<K)t  is  generally 
present  (Fig.  274). 
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It  occasionally  happens  that  bow-leg  and  knock-knee  are  seen 
in  the  same  individual  (Fig.  275). 

The  diagnosis  is  easily  made.  The  child  stands  with  the  feet 
apart ;  the  knees  are  widely  separated  and  the  feet  everted.  On 
walking,  the  body  sways  from  side  to  side,  and  the  child  instinc- 
tively attempts  to  invert  the  feet  to  help  maintain  his  equilibrium. 
To  determine  whether  the  femur  is  involved,  the  legs  are  crossed 
until  the  knees  are  in  contact ;  if  an  oval  separation  of  the  thighs 
still  exists,  there  is  curvature  of  the  femur.     Spontaneous  cure  of 

Fig.  274. 
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Bow-legs.    (Lorett.) 

the  deformity  without  treatment  undoubtedly  occurs  in  certain 
cases,  the  numljcr  of  such  cures  being  greater  than  in  knock- 
knee. 

Treatment. — As  soon  as  a  tendency  to  bow-legs  is  noticed,  walk- 
ing should  be  discouraged  and  a  vigorous  tonic  and  antlrhachitic 
treatment  inaugurated.  Steel  braces  and  other  forms  of  support- 
ing apparatus  may  be  useful  up  to  four  years  of  age,  to  prevent 
increase  in  the  deformity.  Gradual  correction  by  l)ending  the 
limbs  and  maintaining  the  position  by  plaster  casts  will  bring 
about  a  cure  in  cases  in  which  the  bones  are  still  soft.  After  the 
bones  have  become  hanlened,  however,  operative  treatment  is  indi- 
cated.    Oste(»ti>my  of  the  tibia  or  femur,  or  of  l>oth  combined,  at 
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the  point  or  iKiint"*  of  greatet^t  curvatnro,  with  imoiediate  correction 

of  the  (Joforniity  and  the  tipplic^ation  uf  a  jilastoi:  rust  tn  the  entire 
limb,  ioduiHiig  tlie  |K'lvi.>^,  is  the  nietho<I  iif  ehoicc. 

Club-foot. 

The  term  chil>-f<>ot  is  fjcnrnilly  ('mploycil  to  !n(h«ite  any  deform- 
ity, either  eonjo^'nitid  or  iicquirttl,  whieli  iiilerti'res  with  the  normal 
plantig:rade  attitude  of  tlie  fix>t  in  walking.  Used  in  this  scur*, 
tho  term  is  synonymous  with  the  word  tali  pes,  wliieh  litenally 
signifies  a  walking  U|K>n  the  ankle  or  tiirsns,  a  con*litir>n  often 
present  in  the  severer  grades  of  cUib-foot,      F*»iir  regtdar  varieties 
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of  club-f(»*tt  are  tloscribed  :  UtlijteM  varus^  in  which  the  iWtt  i^ 
turned  iuvvartl ;  talipot  ralr/wtj  iu  which  the  foot  is  turuixl  uut- 
wanl ;  kdipcjs  ajnlmittj  in  which  tlie  imtt  is  in  u  i>u»itiou  of  extreme 
plantar  Hex  ion  ;  and  taliprtt  ralenttanf,  in  which  the  loot  i.-*  in  a 
position  of  extreme  d«)rsid  flexion.  Clinically,  these  forms  are  often 
assfx'iatetl,  as  in  taUjJts  e*iuhtovaruit^  and  taiiptjfs  cttJcaneftva/t/tui, 

The  ttiuses  of  congenital  chil)-foot  are  not  well  niiderst«Kxl,  hut 
nn»tit  authoritrcs  agrw  that  the  deformity  i:«  prol»ahly  due  to  H>me 
restriction  to  the  free  motions  of  the  fo<>t  and  ankle  (hiring  intr.i- 
nterine  life  and  to  arrestetl  developraeut.  The  eaa.'^es  of  acquired 
club-f<M>t  are,  in  the  onlcr  of  their  fre<]iiencv  :  infantile  paralysis, 
which  alhtws  the  fcKit  to  Ix*  drawn  out  of  |»lace  by  the  action  of 
certain  uno[*posctl  muscles  ;  the  various  fornifi  of  sjiastic  panxlysi^, 
which  caut4e  contraction  of  certain  muscles  or  grou|»s  of  nuiscles ; 
the  effects  of  scars  from  burns,  lacerations,  and  deep-fieate<l  sup- 
puration ;  and  the  results  of  wrtaiu  injurie;?  and  diseases  of  the 
Ixnie  and  joints. 

Fig.  27G. 


("otlg-t'tllU;  l:vhjH-4  t»-|li:i. 


Talipes  Equinoearus^  or  Coitt/eitital  Ciub-Joot, — This  is  by  far  the 
mctst  fre<|uent  form  of  the  affection^  it  being:  the  deformity  present 
in  77  |X*r  cent,  of  the  consrcnitnl  cases.  It  is  often  associated  with 
epina  bifida  and  other  congenital  raalformati<«ni».     The  deformity 
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consists  in  an  inward  dislocation  of  the  anterior  part  of  the  foot  at 
the  mediotarsal  articulation.  With  this  there  is  also  contraction 
of  the  plantar  fascia,  the  Achilles  tendon,  and  the  tendons  of  the 
tibialis  anticus  and  posticus  muscles  (Fig.  276).  In  the  severest 
cases  the  bones  are  deformed  and  their  normal  relations  changed. 

In  the  acquired  form  of  talipes  equinovarus  the  disease  is 
generally  due  to  anterior  poliomyelitis,  and  the  deformity  closely 
resembles  the  congenital  form. 

Talipes  valgus  is  usually  an  acquired  affection,  and  will  be  con- 
sidered in  the  section  devoted  to  Flat  Foot. 

Talipes  equinus  is  occasionally  seen  as  a  congenital  affection,  but 
is  much  more  common  in  the  acquired  form.     In  these  cases  it  is 

Fio.  277. 


Talipes  equinus.    (Lovett.) 

due  to  paraly.^is  of  the  anterior  muscles  of  the  leg,  to  contraction 
of  the  sfjleus  and  gastrocnemius,  to  a  falling  downward  of  the  fwt 
during  long  periods  of  recumlioncy,  and  as  a  compensatory  length- 
ening of  the  limb  after  fracture  and  other  conditions  associated 
with  shortening.  The  deformity  consists  in  an  extreme  position 
of  plantiir  flexion.  The  heel  is  elevated  and  the  patient  walks 
upon  the  distill  extremities  of  the  metatarsal  bones ;  or,  in  more 
marked  cjises,  the  toes  may  he  flexed  and  their  dorsal  surfaces  may 
be  applied  to  the  ground  (Fig.  277).  Occasionally  the  deformity 
is  associated  with  valgus  or  varus. 
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Talipes  calcanem  is  much  rarer  than  the  preceding.  It  is 
more  common,  however,  as  an  acquired  than  as  a  congenital 
defect.  It  is  frequently  associated  with  a  certain  amount  of 
inversion  or  eversion  of  the  foot. 

In  this  form  the  heel  is  depressed  and  the  anterior  portion  of 
the  foot  elevated.     The  patient  walks  upon  the  heel. 

Pes  cavwi  is  a  term  applied  to  an  acute  arching  of  the  sole  of 
the  foot.  This  is  often  associated  w^ith  the  different  varieties  of 
talipte,  and  is  the  opposite  of  pes  pianuSf  or  flat-f<x)t. 

The  treatment  of  congenital  club-foot  should  be  inaugurated  at 
the  earliest  possible  moment.  During  the  first  few  weeks  after 
birth  the  nurse  or  mother  should  be  taught  to  correct  the  deformity 
several  times  each  day  by  gently  pressing  the  foot  into  a  normal 
position  with  the  hands.  At  a  later  period  the  surgeon  should 
attempt  to  overcorrect  the  deformity  by  manipulation,  and  to 
maintain  the  position  thus  obtained  by  the  application  of  adhe- 
sive straps  or  a  plaster-of-Paris  cast  in  which  a  flat  wooden  sole 
has  been  imlx»ddetl.  Persistent  efforts  by  this  method  will  result 
in  a  cure  in  the  majority  of  cases. 

If,  however,  the  condition  has  been  negle<*ted  until  the  soft  tis- 
sues are  less  yielding,  and  the  bones  are  firmer  and  deformed  by 
walking,  which  always  tends  to  increase  the  deformity,  operative 
methoils  must  be  employed.  These  should  be  tried  in  the  follow- 
ing order  :  First,  forcible  correction  of  the  deformity,  under  gen- 
eral anajsthcsia,  by  maHipulation  or  by  the  use  of  various  forms 
of  apparatus,  and  the  subsequent  api)lication  of  a  plaster  cast 
Second,  division  of  the  tendo  Achillis,  witli  subsequent  correction 
of  the  deformity  by  manipulation.  Third,  division  of  the  tendons 
of  the  tibialis  anticus  or  posticus.  Fourth,  incision  of  all  the 
resisting  structures  on  the  inner  side  of  the  foot,  down  to  the 
bone,  the  incision  beginning  just  in  front  of  and  a  little  below  the 
internal  malleolus,  and  extending  to  the  outer  side  of  the  neck  of 
the  astragalus  (Phelps).  Fifth,  the  removal  of  a  wedge-shaped 
piece  of  bone  from  the  outer  side  of  the  os  calcls  or  astragalus,  or 
removal  of  the  entire  astragalus. 

In  the  early  non-operative  treatment  of  club-f<H)t,  and  after  any 
of  the  alx)ve  mentioned  operative  procedures,  the  greatest  care 
should  1r*  exercised  to  prevent  a  relapse.  For  this  purpose  the 
various  kinds  of  club-foot  shoes  or  braces  will  l>e  found  of  value. 
A  description  of  these  may  be  found  in  any  work  on  orthopedic 
surger}'. 

For  the  treatment  of  tali])es  equinus,  division  of  the  tendo 
Af'hilUs  is  all  that  is  required  in  the  majority  of  cases. 

In  tali|>es  calcaneus  of  j^aralytic  origin,  the  tendo  Achillis  may 
be  shortent^d,  or  the  tendon  of  a  functionally  active  muscle  (as 
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one  of  the  peronci)  may  he  grafted  upon  ihv  tumlo  Aehini>. 
Artlirntoniy  with  removal  of  a  |K>rtion  of  tlie  articular  cartilage 
from  tlie  a.stni^.ihis,  witli  a  view  to  obtaining  a  firm  anchyl<Jteis, 
has  beeo  recoaimemled. 

Flat  Foot. 

This  contlition,  whirh  la  prrliajvs  l>etler  sjwken  of  as  irral:  Joci^ 
i^  described  by  Luvett  a^  an  "  abooiToai  condition  wliere,  on 
standing,  the  fool  rolls  over  to  the  inside  and  the  inner  malleohLS 
tends  to  become  more  prominent  than  it  should."  There  are,  in 
addition,  a  relaxation  of  the  internal  ligaments  of  the  tarsus,  a 
tendency  to  inward  disjilaeement  of  the  astrae^Ius,  an  abduction 
of  the  anterior  jvftrtion  of  the  ibot,  and  a  contraction  "ff  the  nui.'^ 
cles  on  the  outer  side  of  the  leg.  As  a  result  nf  these  changes 
there  is  a  gradual  lowering  or  breaking  down  of  the  antoro-poste« 
rior  arch,  and  the  line  of  weight,  which  normally  fall?  thmugh 
the  inner  portion  of  the  tarsus,  passes  to  the  inner  side  of  the 
everted  foot  (Fig.  1278). 

Fig.  278. 


Flat  foot.    (LovettJ 

The  condition  i.<?  encounteretl  in  childhoo<l,  but  occMirs  most 
frequently  in  adolescence  and  y<iuug  adults  at  a  time  when  their 
occupations  recjuire  constant  standing  or  incroased  weight-bearing. 
It  is  more  frctjuent  in  Icmalcs  than  in  males,  and  is  |xirticularly 
common  in  fleshy  individuals  with  small  feet.  The  habit  of 
walking  or  .standing  with  the  feet  everted  is  perhaps  the  com- 
monest   cause  of    the    trouble.     As  a  rcisult  of    tliis    irii|m»|HT 
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attilmle  the  normal  range  of  muscular  action  is  rejstrictetl,  the 
muscles  become  atr<>phte<I  from  n^lative  disuse,  and  in  standing 
the  weight  of  the  ImmIv  is  siipp>rted  by  the  ligaments.  As  the 
Hgameiit.H  on  the  inner  a&|>et't  of  the  ankle  are  the  ones  which 
l>ear  the  greatest  stmin,  they  gradually  bewme  relaxed  and  the 
ilfforniity  U  prodiicetl. 

BiidJy-mnde  shoes  are  nndoubteilly  responsible  for  a  lai^  num- 
ber of  t:ases  of  tint  Hxtt,  the  fault  being  that  the  shape  rif  the  shoe 
necessitates  a  crovvdiuir  together  f>f  the  toes.  The  devmtion  out-- 
ward  of  the  great  toe  deprives  the  fixtt  of  an  important  support, 
and  diminishi'S  the  activity  of  the  attache*!  mu.scle.s  in  walking. 
Such  sh<»es  also  cause  corns  and  other  s«»urces  of  discfjmfort,  and 
thereby  favor  an  abnormal  gait  ami  inipro|jer  attitudes  in  f^t^inding. 

The  symptoms  of  weak  foot  are  apjiarent  long  before  there  is 
any  noticeable  brtiaking-down  of  the  arch.  They  are  at  firsit  only 
an  unusual  feeling  of  fatigue  and  moderate  pain  after  exercise. 
The  pain  is  generally  referred  to  the  inner  side  of  the  fcH>t  near  the 
astragaloscaphoid  articulation  ;  hut  it  may  ot>cur  in  the  heel,  at  die 
base  of  the  great  toe,  or  in  the  calf  or  thigh.  Examination  at 
this  peril «i  will  generally  show  a  foot  habitually  everted  in  walk- 
ing, and  if  the  feet  are  placed  side  by  side  the  normal  conca\Hty 
along  tlie  first  metatarsal  l>ones  is  absent  or  may  be  replaced  by 
convexity. 

At  a  later  period  the  internal  malleolus  becomes  aljnormally 
pn>miueut  and  is  depressed,  the  foot  is  rolled  outward,  and  the 
arch  is  loweretl.  In  the  mort^  exaggt^nited  cases  there  is  great 
eversion,  and  the  inner  margin  of  the  sole  is  everywhere  in  con- 
tact with  the  floor,  the  ilisplactnl  astragalus  forms  a  prominence  on 
the  inner  aspect  of  the  foot,  and  in  walking  the  knees  are  pjirtly 
flexe<I  and  the  foot  is  carried  forward  with  an  awkwanl  gliding 
motion.  The  j>atient  suffers  constant  |>ain  on  standing  and  walk- 
ing, but  is  relieveil  by  lying  down.  The  first  attempts  at  walking 
after  rest  are  more  jKiinful  from  the  fact  that  during  rest  the  Iw^nes 
partly  regain  their  normal  relations.  In  these  cases  rigidity  of 
the  midtarsal  jiunt  is  a  characteristic  sign.  The  patient  is  unable 
to  invert  the  foot  and  passive  motion  is  much  restricte<j. 

Sufferers  fn^m  this  dis«)nler,  as  far  as  ]>ossible,  avtad  walking 
and  standing,  and  are  often  ol>liged  to  give  up  their  former  oeru- 
pations.  In  a  certain  number  of  cases  the  deformity  is  present 
without  symptoms,  but  in  a  very  consideniblc  numKcr  of  cases  the 
symptoms  are  well  marked  l>efore  appreciabh'  lowering  of  the  arch 
has  <;)ecurrtHl.  When  the  arch  is  finally  broken  down  there  is 
little  chance  that  improvement  will  take  place  except  as  a  result 
of  treatment. 

Treatment. — In  the  presence  of  the  earliest  manifestations  of  the 
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disease  much  may  be  done  to  prevent  progress  and  relieve  the 
suffering,  by  the  wearing  of  well-constructed  boots,  by  the  avoid- 
ance of  vicious  habits  of  walking  or  standing,  and  by  exercises 
which  tend  to  strengthen  the  weakened  muscles.  The  boot  should 
have  a  straight  inner  border,  should  be  of  sufficient  width  to 
enable  the  toes  to  lie  in  their  normal  positions,  and  to  allow  the 
anterior  transverse  arch  under  the  metatarsophalangeal  joints  to 
flatten  out  when  the  weight  of  the  body  is  thrown  on  that  foot. 
Slight  inversion  of  the  foot  may  be  favored  by  making  the  inner 
margin  of  the  sole  and  heel  thicker  than  the  outer.  In  walking, 
the  foot  should  be  held  parallel  ^^^th  the  antero-posterior  diameter 
of  the  body,  and  this  position  should  also  be  maintained  in  standing. 
Raising  the  body  on  the  toes,  the  feet  being  parallel,  will  be 
found  useful  to  strengthen  the  muscles.  This  should  be  regularly 
practised  once  or  twice  each  day,  the  patient  lifting  the  body  in 
this  manner  from  one  to  two  hundred  times.  Massage,  hot  and 
cold  douches,  and  general  tonic  measures  will  also  be  of  value  in 
this  stage  of  the  affection. 

Fig.  279. 


Flat-foot  plate.    (Lovett.) 

If  the  arch  of  the  foot  is  broken  down,  it  should  be  supported 
by  the  use  of  a  steel  supporter  accurately  fitted  by  being  moulded 
on  a  plaster  ciist  of  the  foot  made  while  the  position  was  corrected 
(Fig.  279).  This  steel  supporter  should  be  worn  inside  of  a  proj>- 
erly  made  shoe.  In  the  severest  cases,  when  great  deformit}'  is 
present,  with  marked  rigidity,  this  should  be  forcibly  corrected 
under  general  anaesthesia,  the  joint  freely  moved,  and  the  foot 
encased  in  a  plaster  cast  in  an  overcorrected  position.  At  the  end 
of  three  or  four  weeks  the  cast  may  be  removed,  and  the  jiatient 
allowed  to  walk  about  in  a  pro|)erly  made  shoe  with  the  arch  sup- 
ported by  a  steel  plate. 

Halloz  Valgus. 

This  condition,  which  consists  in  an  outward  deviation  of  the 
great  toe,  is  fairly  common  in  individuals  past  middle  life.  In 
the  great  majority  of  instances  it  is  caused  by  an  ill-fitting  shoe 
which  either  compresses  the  toes  or,  by  being  too  short,  forces  the 
prominent  great  toe  to  one  side. 

In  extreme  cases  the  toe  mav  lie  transverselv  across  the  other 
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toes,  in  contact  with  their  dorsal  surfaces.  This  produces  a  sub- 
luxation of  the  metatarsophalangeal  joint,  the  head  of  the  meta- 
tarsal bone  making  a  projection  on  the  inner  side  of  the  foot,  and 
bv  friction  of  the  shoe  may  become  enlarged  bv  the  growth  of  an 
exostosis.  A  bursa  forms  between  the  head  of  the  bone  and  the 
soft  parts,  which  may  become  inflamed,  forming  a  bunion.  This 
may  suppurate,  and  give  rise  to  a  more  or  less  extensive  cellulitis 
of  the  foot,  a  suppurative  arthritis,  and  occasionally  osteomyelitis 
of  the  metatarsal  bone. 

In  the  suppurative  condition  just  described,  the  treatment  should 
consist  in  incision  and  drainage,  with  excision  of  the  joint  and 
removal  of  the  dead  bone  if  necessary'. 

In  the  non-suppurating  conditions  the  end  of  the  metatarsal 
l)one  should  l)e  excised,  preferably  by  the  method  suggested  by 
Fowler.  This  consists  in  making  an  incision  between  the  first 
and  second  toes,  opening  the  joint  from  the  inside,  strongly  adduct- 
ing  the  toe,  and  exposing  the  head  of  the  metatarsal  bone  in  the 
wound,  removing  the  articular  surface  with  bone-forceps  or  a  saw, 
replacing  the  toe,  and  suturing  the  wound.  After  healing  of  the 
wound  the  toe  should  be  maintained  in  proper  position  by  a  plantar 
splint  of  gutta-percha  for  several  weeks. 

Hammer-toe. 

Hammer-toe  is  a  contraction  of  the  second,  third,  or  fourth  toe, 
resulting  in  an  acute  flexion  of  the  second  jihalanx  and  generally 
full  extension  of  the  third.  This  condition  is  fre(|uentlv  accom- 
panied by  an  irritable  callosity  over  the  summit  of  the  flexed 
joint,  and  may  be  exceedingly  painful.  In  the  earlier  stages  the 
deformity  may  sometimes  be  corrected  by  the  use  of  splints  or 
tenotomy ;  in  the  later  stiges,  however,  amputation  at  the  meta- 
tarsophalangeal joint  is  to  be  recommended. 

Anterior  Metatarsalgia. 

This  aff*ection  was  first  accurately  described  by  Morton,  of 
Philadelphia,  and  is  often  spoken  of  as  Morton'n  painful  joint.  It 
consists  in  the  occurrence  of  a  severe  and  often  spasmixlic  [tarn 
l^etween  the  heads  of  the  second  and  third,  third  and  fourth,  or 
fourth  and  fifth  metatarsal  bones.  The  pain  usually  comes  on 
during  walking,  and  is  generally  relievetl  by  rest  and  removing 
the  shoe.  Exceptionally  it  occurs  during  rest,  and  may  give  rise 
to  great  suffering.  It  is  often  ass<x?iated  with  weak  foot,  and  has 
also  l>een  found  to  be  accompanied  by  a  breaking-down  of  the 
anterior  transverse  arch. 

The  treatment  should  consist  in  the  wearing  of  pro|)erly  made 
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shoes  which  do  not  compress  the  toes,  and,  if  the  transverse  arch 
is  broken  down  or  rigid,  a  support  should  be  fitted  to  correct  this 
deformity. 

Club-hand. 

Club-hand  is  an  exceedingly  rare  condition  of  the  upper  ex- 
tremity analogous  to  club-foot  in  the  lower.  In  it  the  hand  is 
deflected,  either  in  flexion  or  extension,  toward  the  radial  or  ulnar 
side  of  the  forearm.  It  is  not  infrequently  associated  with  other 
congenital  malformations.  At  an  early  period  after  birth  the 
deformity  may  often  be  corrected  by  manipulation  and  fixation 
with  splints. 

Tenotomy  or  osteotomy  may  be  required,  and  amputation  is 
occasionally  indicated.  The  results  of  tenotomy  in  the  hand  are 
less  satisfactory  than  in  the  lower  extremity,  for  the  reason  that 
failure  of  union  often  occurs,  with  consequent  impairment  of 
motion. 

Webbed  Fingers  (Syndactylism). 

Webbed  fingers  is  a  congenital  malformation  in  which  two  or 
more  of  the  fingers  are  joined  by  either  a  thin  cutaneous  bridge 
or  by  a  thick,  fleshy  mass.  When  the  bridge  is  thin,  it  may  be 
pierced  at  the  base  of  the  fingers  and  the  opening  allowed  to  heal, 
after  which  the  thin  bridge  may  be  divided  by  scissors  or  a  scalpel. 

Fig.  280. 


Webbed  fingers.    (Stimson.) 

If  the  bridge  is  thick,  two  cutaneous  flaps  .should  be  raised,  one 
from  the  palmar  surface  of  one  finger  and  another  from  the  dor.«^l 
surface  of  the  adjoining  digit.  After  these  flaps  are  dissectetl  free 
the  bridge  of  tissue  is  removed  and  the  exposed  surface  of  each 
fingor  covered  by  wrapping  it  with  its  own  cutaneou.s  flap,  which 
is  trimmed  to  fill  exactly  the  frcshenwl  area,  and  sutured  in  place 
(Fig.  280). 
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Supernumerary  Fingers  (Polydactylism). 

Occasiionally  children  are  born  with  a  complete  or  incomplete 
sixth  digit.  The  malformation  is  frequently  present  in  both  hands. 
If  useless  or  disfiguring,  the  extra  finger  should  be  removed.  A 
similar  condition  is  seen  occasionally  in  the  lower  extremity. 

Trigger-finger. 

Trigger-finger  is  a  condition  in  which  the  patient  is  able  to 
close  the  fist,  but  on  attempting  to  open  it  one  finger  remains 
for  a  fraction  of  a  second  flexed,  and  then  flies  o|ien  with  a  jerk, 
or  is  only  opened  by  pressure  of  one  of  the  other  fingers,  in  which 
case  it  is  extended  in  the  same  spasmodic  manner. 

The  cause  of  the  affection  is  some  interference  ^\^th  the  smooth 
and  even  gliding  of  the  tendon  in  its  sheath,  as  a  small  fibroma  or 
other  tumor.  In  a  case  operated  upon  by  Lilienthal  the  cause  of 
the  trouble  was  found  to  be  a  minute  cyst  in  the  interior  of  the 
tendon-sheath. 

The  treatment  should  consist  in  opening  the  sheath  and  removal 
of  the  cause. 
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ABDOMEN,  cellulitis  of,  308 
c<»tusioii8  of,  301 
diagnosig  of,  302 
treatment  of,  303 
diseases  of,  308 
iiguries  of,  301 
many-tailed  bandage  of,  115 
wounds  of,  305 

I>enetrating,  305 

symptoms  of,  305 
treatment  of,  306 
Abdominal  aorta,  ligation  of,  179 
organs,  actinomycosis  of,  67 
wful,  tumors  of,  308 
AbcM^ess,  alveolar,  261 
appendicular,  345 
axillanr,  282 
cerebral,  219 

treatment  of,  220 
of  chest-wall,  281 
of  kidney,  383 
of  liver,  355 

symptoms  of,  355 
treatment  of,  3o6 
of  lung,  283 

prognosis  of,  284 

symptoms  of,  283 

treatment  of,  284 

of  parotid  gland,  241 

treatment  of,  241 
perinephritic,  385 
symptoms  of,  385 
treatment  of.  386 
peritonsillar,  260 
psoas,  508 
retropharyngeal,  261,  508 

treatment  of,  261 
of  spleen,  373 
subpectoral,  281 
subphrenic,  311 
AccesBorv  nasal  siniLoes,  diseases  of,  252 
A.  C  E.  mixture,  136 
Acetonaemia,  100 

Achilles  tendon,  182,  199,  572,  580,  616 
Acidosis,  excesdive,  100 

treatment  of,  101 
Acromegaly,  487 
Acromial   end  of   clavicle,   dislocation 

of,  587 
Acromion,  fracture  of,  543 
Actinomycosis,  65 


Actinomycosis  of  bones,  486 
treatment  of,  486 

etiology  of,  65 

patho1i<')gic  anatomy  of,  66 

of  peritoneum,  314 

symptoms  of,  66 

treatment  of,  68 
Adams'  forceps,  533 
Adenitis,  femoral,  625 
Adenoid  forceps,  Curtis',  258 

growths,  258 

treatment  of,  258 
Adenoma  of  breast,  292 

treatment  of,  293 

of  intestine,  330 

of  kidney,  393 

of  liver,  357 

pathology  of,  80 

sebaceous,  242 

of  soft  palate,  263 

of  thyroid,  246 
Adenomata  of  thyroid  gland,  246 
Adrenal  tumors,  393 
Albert's  disea.«e,  199 
Alexander's  oiteration,  461 
AUis'  inhaler,  130 
Alveolar  abscess  261 
Amputations,  642 

at  ankle-joint,  659 

of  arm,  652 

circular  method  of,  646 

at  elbow-joint,  652 

of  finger,  649 

of  fiK>t,  6«>0 

of  forearm,  651 

luemostasLs  in,  643 

at  hijHJoint,  655 

intersca^Milothoracic,  653 

at  knee-joint,  657 

of  leg,  659 

method  of  making  flaps  in,  644 

premration  for,  643 

at  shoiihier-joint,  <>52 

Rnecial,  649 

"Teale's  method  of,  648 

of  thigh,  657 

of  toes,  JkJl 

treatment  of  stump  aAer,  662 

of  wrist,  iVtl 
Antesthesia,  l'2i< 

general.  128 
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Ansesthesia,  ^neral,  post-operative  com- 
plications of,  134 
local,  136 
spinal,  138 
Anaesthetics,  A.  C.  E.  mixture,  136 
chloroform,  132 
choice  of,  135 
cocaine,  137 
ether,  129 
ethyl  bromide,  136 

chloride,  136 
eucaine,  138 

general,  complications  arising  dur- 
ing  administration 
of,  133 
treatment  of,  133 
kelene,  136 
nitrous  oxide,  129 
Schleich  mixture,  136,  137 
Anastomosis,  intestinal  lateral,  342 

by  Murj)hy  button,  340 
Anel's  method  of  ligation,  165 
Aneurism,  157 
causes  of,  157 
development  of,  157 
diagnosis  of,  160 
of  renal  artery,  379 

symptoms  of,  379 
treatment  of,  379 
treatment  of,  161 

non-operative,  162 
operative,  1()3 
varieties  of,  157,  159,  161 
Angina  Ludovici,  240 
Angioma,  pathf»l()gy  of,  79 

venous,  172 
Ankle,  dislocations  of,  615 

tuberculous  arthritis  of,  515 
symptoms  of,  515 
treatment  of,  515 
Ankle-joint,  amputation  at  or  near,  659 
Anthrax,  51,  242 
etiology  of,  51 
of  lip,  242 

treatment  of,  52,  242 
Antisepsis,  104 
Antrum,  inflammation  of,  255 

treatment  of,  255 
Anus,  congenital  malformations  of,  463 
treatment  of,  403 
fissure  of,  409 

symptoms  of,  469 
treatment  of,  469 
fistula  of,  404 
Apoplexy  of  pancreas,  308 
Appendicitis,  344 

acute  intei-stitial,  345 
CJiturrhal,  345 
diagnosis  of,  347 
gangivnous,  345 

with  j,'enenil  peritonitis,  354 
ojwmtion  for,  351 


Appendicitis,  perforative,  34& 
recurrent,  345 

sequeUe  of,  349 
symptoms  of,  346 
treatment  of,  348 

postoperative,  353 
Appendicular  colic,  344 
Arabian  elephantiasis,  185 
Arm,  amputation  of,  652 
Arnold  sterilizer,  108 
Arteries,  ligation  of,  173 

abdominal  aorta,  179 
anterior  tibial,  181 
axillary,  177 
brachial,  178 
common  carotid,  175 
femoral,  181 
iliac,  179 
dorsalis  pedis,  182 
external  carotid,  176 

iliac,  180 
facial,  176 
gluteal,  180 
inferior  thyroid,  177 
innominate,  175 
internal  carotid,  17ft 

iliac,  180 
lingual,  176 
occipital,  176 
peroneal,  182 
popliteal,  181 
posterior  tibial,  181 
radial,  158 
sciatic,  181 
subclavian,  176 
superficial  femoral,  181 
suijerior  carotid,  176 
temporal,  176 
thyroid,  176 
ulnar,  179 
vertebral,  177 
renal,  aneurism  of,  379 

symptoms  of,  379 
treatment  of,  379 
Arteriovenous  aneurism,  159 
Arteritis,  acute,  156 
Arthrectomv,  507 
Arthritis,  499 

acute  septic,  499 

symptoms  of,  509 
treatment  of,  500 
deformans,  502 

symptoms  of,  503 
treatment  of,  503 
gonorrhceal,  501 

symptonis  of,  502 
ti-eatment  of,  502 
gouty,  5(>2 
rheumatic,  502 
rheumatoid,  502 
syphilitic,  503 

sym}>ton)8  of,  504 
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Arthritis,  sjjphilitic,  treatment  of,  504 
tubercufoa<i,  504 
of  ankle,  515 

symptoms  of,  515 
treatment  of,  515 
of  elbow,  516 

symptoms  of,  516 
treatment  of,  517 
of  hip-joint,  511 
of  knee,  513 

symptoms  of,  513 
treatment  of,  514 
progno«4is  of,  506 
of  shoulder,  516 

symptoms  of,  516 
treatment  of,  516 
symptoms  of,  505 
treatment  of,  506 
of  wrist,  517 

symptoms  of,  517 
treatment  of,  517 
Arthrotomy,  514 
Ascites,  358 
Asepsis,  104 

Astragalus,  dislocations  of,  617 
treatment  of,  617 
fracture  of,  580 
removal  of,  515 
Atony  of  bladder,  421 
Aaricular  sinuses,  243 
Axillary  abHcess,  282 

artery,  ligation  of,  177 

BACILLUS,  gas,  54 
diagnosis  of,  55 
treatment  of,  55 

taberculosis,  56 
Bacteria,  17 

absorption  of,  20 

action  of,  in  the  body,  29 

of  air,  19 

of  alimentary  canal,  21 

of  dust,  19 

external  sources  of,  19 

of  genitcvurinary  tract,  23 

of  hair,  21 

immunity  from,  29 

of  intestines,  22 

of  mouth,  22 

of  phar}'nx,  22 

portals  of  entrv  of,  19 

protection  against,  18 

of  respiratory  passages,  22 

of  skin,  20 

of  soil,  19 

of  stomach,  22 
Bacteriuria,  410 

symptoms  of,  410 

treatment  of,  410 
Rallance  un<i  Edmunds  knot,  120 
Bandages,  109 

ascending  spiral,  109 


Bandages  of  breast,  116 
figure-of-eight,  110 
handkerchief,  of  foot,  113 

of  head,  114 
many-tailed,  of  abdomen,  115 

of  leg,  115 
method  of  applying,  109 
plasterof-Pians,  118 
spica.  111 

spinil  reversed,  110 
T-bandage,  114,  115 
two-tail^  of  jaw,  116 
Velpeau,  113 
Bandaging,  109 

materials'employed,  109 
methods  of,  109-118 
Basedow's  disease,  246 
Bassini's  operation  for  femoral  hernia, 
638 
for  inguinal  hernia,  632 
Bellocq's  canula,  254 
Bennett's  inhaler  for  gas  and  ether,  131 
Bigelow's  lithotrite,  414 
Biliary  passages,  diseases  of,  355 
Bladder,  atony  of,  421 
calculus  of,  412 

in  the  female,  419 
congenital    malformations  of,  406, 

408 
contusions  of,  404 
diseases  of,  404 
exstrophy  of,  406 

treatment  of,  407 
foreign  Ixxlies  in,  406 
inflammation  of,  408 
injuries  of,  404 
nervous  affections  of,  421 
paralysis  of,  421 
penetrating  wounds  of,  404 
rupture  of,  404 

symptoms  of,  405 
treatment  of,  405 
tuberculosis  of,  411 
symptoms  of,  411 
treatment  of,  41 1 
tumors  of,  419 

diagnosis  of,  420 
symptoms  of,  419 
treatment  of,  420 
Blake's  operation  for  inguinal  hernia. 
637 
for  umbilical  hernia,  639 
Blood,  transfusion  of,  125 
Bloodgood's     oi)eration     for    inguinal 

hernia,  636 
Bloodvessels,  diseases  of,  156 

wounds  of,  156 
Body-cells,  reaction  of,  to  injury,  32 
Boils,  142.    See  Funmcle. 
Bone,  actinomycotic  of,  486 
treatment  of,  486 
diseases  of,  480 


686 


INDEX. 


Bone,  inflammation  of,  480 
ftequelse  of,  486 

nutritive  disturbances  of,  487 

syphilis  of,  484 

symptoms  of,  484 
treatment  of,  485 

tuberculosis  of,  485 
symptoms  of,  485 
treatment  ofj  486 

tumors  of,  489 
Bottini  operation,  460 
Bowel,  perforation  of,  317 

ulcers  of,  317,  318 
Bow-legs,  670 

treatment  of,  671 
Brachial  artery,  ligation  of,  178 
Bradford's  bed-frame,  608 
Brain,  abscess  of,  219 

treatment  of,  220 

actinomycosis  of,  68 

compression  of,  216 
prognosis  of,  216 
symptoms  of,  216 
treatment  of,  217 

concussion  of,  213 
symptoms  of,  213 
treatment  of.  214 

contusions  of,  214 
symptoms  of,  215 
treatment  of,  215 

injuries  and  diseases  of,  213 

laceration  of,  214 

symptoms  of,  215 
treatment  of,  215 

membrane,  contusions  of,  214 
lacerations  of,  214 

operation-s  on,  229 

septic  inflammation  of,  217 

tumors  of,  225 

symptoms  of,  225 
treatment  of,  227 
Brasdor  method  of  ligation,  166 
Breast,  adenoma  of,  292 
diajfnosis  of,  292 
treatment  of,  293 

binder,  IIG 

carcinoma  of,  294 
dia^osis  of,  296 
pn)pnosis  of,  296 
symptoms  of.  296 
trejitment  of,  297 

disea.«es  of,  'l'!<^ 

operations  on,  298-300 

sarcoma  of,  293 

diajfnosis  of,  293 
trentnu-nt  nf,  294 

syphilitic  lesions  of,  290 

tuDereiiloiis  lesions  of,  290 
treatment  of,  291 

tumors  of,  2'.U 
Bripht's  disease,  99 
Bronchocele,  247 


Bubonocele.  623 

Buck's  moaified    extension  apparatus, 

568,  572 
Bums,  140 

symptoms  of,  140 
treatment  of,  141 
BorsR,  diseases  of,  198 
Barsitis,  198 
acute,  198 

treatment  of,  198 
chronic,  198 

symptoms  of,  199 
treatment  of,  199 

CALCANEUM,  fracture  of,  580 
QUculus,  412 
biliary,  359 
diagnosis  of,  413 
renal,  389 
symptoms  of,  412 
treatment  of,  414 
urethral,  435 
varieties  of,  412 
vesical,  412-419 
in  female,  419 
Cancer  en  cuirasse,  295 
Oancrum  oris,  259 
Carbuncle,  143,  241 
symptoms  of,  143 
treatment  of,  143,  241 
Carcinoma  of  bone,  491 
of  breast,  294 

diagnosis  of,  296 
prognosis  of,  296 
symptoms  of,  296 
treatment  of,  297 
of  chest-wall,  282 
of  intestines,  330 
of  kidney,  393 
of  lung,  285 
of  oesophagus,  275 
of  pancreas,  372 

diagnosis  of,  372 
symptoms  of,  372 
treatment  of,  372 
pathology  of,  81 
of  rectum,  471 

diagnosis  of,  472 
symptoms  of,  472 
of  salivary  glands,  245 
secondary,  190 
of  stomach,  321 

diagnosis  of,  323 
prognosis  of,  323 
symptoms  of,  322 
treatment  of,  323 
of  thyroid  gland,  247 
Caixlen's  method  of  amputation  at  knee- 
joint,  658 
Cardiac  weakness,  101 
Carotid  artery,  common,  ligation  of,  175 
external,  ligation  of,  176 
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Carotid  artery,  internal,  ligation  of,  176 
Carpal  bones,  fracture  of,  o6S 
diagnosis  of,  563 
treatment  of,  564 
Carpometacarpal    articulation,  disloca- 
tion of,  603 
Carpus,  dislocation  of,  603 
Cartilage,  floating,  518 

symptoms  of,  518 
treatment  of,  518 
Castration,  459 
Catheter,  flexible,  124 

Goule/a,  432 

Mercier's  coud^  124 

metallic,  124 

prostatic,  124 
Catheterization,  123,  458 
CeUuliti<s  143,  239 

of  abdomen,  308 

symptoms  of,  144 

treatment  of,  144,  239 
Cephalalgia,  traumatic,  225 
Cerebral  irritability,  215 

localization,  228 
Cervical  sympathetic,  resection  of,  212 
Chamberlain  tube,  312,  353 
Championni^re's  forceps,  133 
Chancroidal  ulcers  of  rectum,  468 
Charcot's  disease,  503 

symptoms  of,  503 
treatment  of,  503 
Cheever's  lateral  pharyngotomy,  266 
Chemotaxis,  37 
Chest-wall,  osteoplastic  resection  of,  287 

tumors  of,  282 

woimds  of,  280 
Chismore's  evacuator,  415 
Chloroform.     See  Amesthetic 
Chloroma,  pathology  of,  78 
Cholangitis,  B62,  366 

symptoms  of,  362 

treatment  of,  363 
Cholecystectomy,  366 
Cholecystenterostomy,  367 
Cholecystitis,  362 

symptoms  of,  362 

treatment  of,  363 
Cholecvstotomv,  365 
Choledochotomy,  366 
Cholelithiasis,  359 

symptoms  of,  359 

tieatment  of,  362 
Chondroma  of  bone,  489 

}Kith()logy  of,  73 
Chylous  ascites,  183 

hydrocele,  441 
Circular  amputation,  646 
Circumcision,  437 
Cirsoid  aneurism,  158 
Clavicle,  acromial  end  of,  dLdocation  of, 
5X7 
diagnosis  of,  587 


Clavicle,  acromial  end  of,  dislocation  of, 
treatment  of,  588 
dislocations  of,  586 
fracture  of,  546 

complications  of,  546 
diagnosis  of,  546 
prognosis  of,  546 
treatment  of,  546 
sternal  end  of,  dislocation  of,  586 
diagnosis  of,  586 
treatment  of,  587 
Clavus,  150 

treatment  of,  150 
Cleft  palate,  250 

treatment  of,  251 
Clover  crutch,  417 

inhaler,  130 
Club-foot,  congenital,  673 

talipes  calcaneus,  675 
equinus,  674 
valgus,  674 
Club-hand,  680 
Cole/s  fluid,  491 
Colic,  appendicular,  344 
ColW  fracture,  559,  602 

complications  of,  560 
diagnosis  of,  560 
prognosis  of,  561 
treatment  of,  561 
law,  64 
Coloboma,  243 
Colostomy,  ms 
Compression  of  brain,  216 
prognosis  of,  216 
symptoms  of,  216 
treatment  of,  217 
of  nerve-trunks,  203 
Concussions  of  brain,  213 
symptoms  of,  213 
treatment  of,  214 
of  spinal  cord,  231 
Contusions  of  abdomen,  301 
diagnosis  of,  302 
treatment  of,  303 
of  bladder,  404 
of  brain,  214 

symptoms  of,  215 
treatment  of,  215 
of  ch«?st-waU,  280 

treatment  of,  280 
of  face,  236 
of  joints,  492 
of  mjisclcs,  191 
of  neck,  236 
of  nen-e-trunk,  200 
symptoms  of,  200 
treatment  of,  200 
of  |)onLs  436 
of  st-alp,  236 
of  sc-rotiini,  436 
of  spinal  cord,  231 
of  testicle,  443 
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Ck>ntusiom  of  testicle,  Bymptoms  of,  444 
treatment  of,  444 
of  urethra,  422 
Goracoid  proceHS,  fracture  of,  545 
symptoms  of,  645 
treatment  of,  546 
Coronoid  process,  fractures  of,  557 
symptoms  of,  557 
treatment  of,  557 
Costal  cartilages,  fractures  of,  540 
diagnosis  of,  541 
prognosis  of,  541 
treatment  of^  541 
Gotting's  operation   for  ingrowing  toe- 
nail, 161 
Coxa  vara,  667 

symptoms  of,  667 
treatment  of,  668 
Cox's  operation,  433 
Cranial  topography,  228 
Craniotabes,  65 

Crile's  pneumatic  rubber  suit,  93 
Cryptogenetic  infections,  42 
Curtis'  adenoid  forceps,  258 
Cushing's  purse-string  operation  for  fem- 
oral hernia,  638 
Cutaneous  approximation  without  su- 
tures, 123 
Cystitis,  408 

diagnosis  of,  409 
symptoms  of,  408 
treatment  of,  409 
Cysts,  85 

blood,  245 
bursal,  245 
dentigeroiis,  264 
dermoid,  86 
in  floor  of  mouth,  262 
hydatid,  357 
of  liver,  357 

treatment  of,  357 
of  ja\r,  264 
of  kidney,  393 
of  pancreas,  371 

symptoms  of,  371 
treatment  of,  371 
sebaceous,  242 
of  thyroid,  247 
of  thyroid-glossal  duct,  243 

DECTDUOMA  mallgnum,  84 
Delirium  tremens,  523 
Dental  cysts,  264 
Dermoid  cysts,  pathology  of,  86 
Dermoids  of  i-ectum,  470 
treatment  of,  471 
of  scalp,  242 
Desault  splint,  579 
Diaphraf^matic  hernia,  631 
Dislocations,  581 
of  ankle,  615 
of  bones  of  hand,  604 


Dislocations,  causes  of,  582 

of  clavicle,  506 

of  acromial  end  of,  587 
of  sternal  end  of,  586 

compound,  584 

con^nital,  of  hip,  665 

of  elbow,  599 

of  fibuk,  615 

general  diagnosis  in,  582 

of  hip,  605 

of  jaw,  585 

of  knee,  612 

old,  584 

of  patella,  611 

pathologic  anatomy  of,  582 

of  ribsj  592 

of  semilunar  cartilages,  614 

of  shoulder,  592 

special,  585 

of  spine,  588 

of  sternum,  591 

of  tendons,  193 

treatment  of,  in  general,  583 

of  wrist,  602 
Dissecting  aneurism,  158 
Dorsalis  pedis  artery,  ligation  of,  182 
Duct  cancer,  296 
Duodenal  ulcer,  315 
Duodenotomy,  367 
Dupuytren's  contraction,  197 
treatment  of,  197 

splint,  579 
Dysenteric  ulcerations  of  intestine,  318 
treatment  of,  318 

EAR,  deformities  of,  278 
diseases  of,  278 
furuncles  of,  278 
Ectopic  liver,  355 
spleen,  373 

diagnosis  of,  373 
symptoms  of,  373 
treatment  of,  373 
testicle,  443 

treatment  of,  443 
Ehrlich's  lateral-chain  theoiy  of  immu- 
nity, 30 
Elbow,  dislocations  of,  599 

complications  of,  601 
diagnosis  of,  600 
treatment  of,  601 
tuberculous  arthritis  of,  516 
symptoms  of,  516 
treatment  of,  517 
Elbow-joint,  amputation  at,  652 

excision  of,  517 
Elephantiasis,  ISo 
symptoms  of,  186 
treatment  of,  186 
EmphysematoiLs  gangrene,  54 
Empyema,  283 

of  antrum,  255 
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finpyema,  symptoms  of,  283 

treatment  of,  283 
Encephalitis,  219 
Encephalooele,  223 

treatment  of,  223 
Endarteritis,  chronic,  156 

syphilitic,  63 
Endothelioma,  pathology  of,  74 

of  pleura,  285 

of  salivary  glands,  245 
Ensiform  appendix,  dislocation  o^  592 
Enterectomy,  339 
Enterotomy,  339 
Entemrrhaphy,  circular,  339 

Maunsel's  method,  341 
Epididymectomy,  459 
Epididymitis,  444 

acute,  444 

symptoms  of,  444 

syphilitic,  446 

treatment  of,  445 

tuberculous,  447 
Epilei)sy,  traumatic,  224 
prognosis  of,  224 
treatment  of,  224 
Epiphyseal  j^puration,  353 
Epiph^h-sitis,  acute,  483 
Epbpadias,  425 
Epistaxis,  253 

treatment  of,  254 
Epithelioma  of  face,  245 

of  larynx,  273 

of  nasal  fosra,  258 

pathology  of,  84 

of  |K.*nis,'4;i8 

of  scrotum.  439 

of  tongue,  262 

symptoms  of,  263 

treatment  of,  263 

of  urethra,  435 
Epithelioma  tons  ulcers,  148 
i^8i{)elas,  44 

etiolog^i-  of,  44 

facial,  '%\» 

treatment  of,  2:?9 

morbid  anatomv  of,  44 

of  neck,  239 

treatment  of,  239 

neonatorum,  44 

prognosis  of,  45 

symptoms  of,  45 

treatment  of,  45 
Esnutn4i  Umdnge,  644 

inlinlcr,  132 
El  her  cone,  130 
Ethmoiditis,  255 

Exophthalmic  goitre,  resection  of  cer- 
vioiil  s^-mpathetic  for,  212 


F 


lACE,  actinomycosis  of,  66 
contusions  of,  2^36 
diseases  of,  2:)6 
44 


Face,  injuries  of,  236 
lupus  of,  248 
tumors  of,  242 
wounds  of,  236 
Facial  arterv,  ligation  of,  176 

erysipelas,  2^58 
Farcy,'52.    Ste  Glanders 
acute,  53 
chronic,  53 
Fascial  tuberculosis,  196 

treatment  of,  197 
Fat^mbolism,  103 
symptoms  of,  103 
treatment  of,  103 
Fatty  degeneration  of  intima,  157 
Femoral  adenitis,  628 

artery,  common,  ligation  of,  181 
superficial,  ligation  of,  181 
hernia,  626 

diagnosis  of,  628 
symptoms  of,  627 
treatment  of.  628 
Femur,  fracture  of,  565 
compt>und,  572 
upper  extremitv  of,  fracture  of,  565 
diagnosis  of,  566 
prognosis  of,  567 
treatment  of,  568 
Fibroma  of  head  and  face,  245 
pathology  of,  71 
of  periosteum,  489 
Fibroneuroma,  245 
Fibrous  polypus,  257 

symptoms  of,  257 
treatment  of,  257 
Fibula,  dishxration  of,  615 
fracture  of,  577 
comiMMmd,  579 
Figure-of-eight  Inndages,  110 
Fingers,  amputation  of,  649 
supernumerary,  681 
trigger,  681 
webl)ed,  680 
Fbwure  of  anus,  469 

symptoms  of,  469 
t'reiitment  of.  469 
Fistula  in  ano,  AfA 

diagnosis  of.  465 
treatment  of,  4»W> 
con^nital  umbilical,  308 
thvnjglossal,  243 
Flat  foot,  676 

plate,  677 
symi>toms  of,  677 
treatment  of,  679 
Floating  cartilage,  518 

symptoms  of,  518 
treatment  of,  518 
Focal  epilc|isy,  224 

prognosis  of,  224 
treatment  of,  224 
,  Follicular  prostatitis,  452  K 


^^^V                 ^^^H                          ^^^^^^^^^H 

^^^^B          Foot,  Hat, 

Fracttires  of  scapula,  543                        ^^H 

^^^^^H                fractni'v 

acromiiil  end  of,  543                 ^^^M 

^^^^^^B                        (lin>miwu«  of,  580 

body  and  spine,  544                   ^^^| 

^^^^^B                                         of,  580 

eome«)id,  545                             ^^^^B 

^^^^^^H                  hntulkcrcliief  (mnf!»)j;«  of,  113 

neek  and  glenoid,  544               ^^^| 

^^^^^^B                  perl'onttiriK  uk'er  of,  212 

simple,  519                                          ^^H 

^^^^^^B                                    treatment  of,  212 

of  »kull,  529                                      ^H 

^^^^^H          Forenmi,  amjuitMtion  of,  651 

of  spine,  5.%                                      ^^H 

^^^^^^H                 fmetiin^  of,  f*oij 

of  Htemnni,  539                                  ^^H 

^^^^^H                        e»baft 

of  superior  maxilla.  534                    ^^H 

^^^^^H                                 comptientiom  of,  558 

treatment  of,  in  gcnend,  524          ^^H 

^^^^^^H                                  diagnosis 

varielie^  of,  519                                   ^^H 

^^^^^^B                                   treiitnumt        558 

of  zyj;oraa,  534                                    ^^H 

^^^^^H          Fowler's  ofiei-ndon  for  enipyeinn,  287 

Frnzier-lx-ntz  hot-air  apparatus  498      ^^H 

^^^^^H           Fractnivbox, 

Frontxil  »inu8,  inflammation  of,  '^56        ^^H 

^^^^^H          Fructun*^, 

treatment  of,  256                ^^H 

^^^^H                   of  bones  of  fiMit.  rtHO 

Furuncle,  142,  278                                  ^H 

^^^^^^H                                a>iini^;ilus,  580 

of  ear,  278                                          ^^H 

^^^^^^H                                   ciilmiK'Utn,  580 

Byniptomt;  of,  142                       ^^^| 

^^^^^H                                           tarsal  bones,  580 

treatment  of,  142                       ^^H 

^^^^^^B                 of  carpii]  bime^  5613 

Fusiform  aneuriiiii),  157                            ^^^| 

^^^^^^B                 of  I'liiriclt,  546 

^^^M 

^^^^H 

nALL-fiLAr)I>FH  and  ducta,  diMviflO^H 
VJ                of,  359-367                           ^^H 

^^^^^^H                 coiinuiinittNl.  519 

^^^^^^B                 complications  of,  223 

oliMi ructions  of,  364                   ^^^| 

^^^^^^B                 com  pound, 

by  drop  of,  360                                    ^^M 

^^^^^H                 c»f  eoFitnl  t'urtllages,  '540 

Ofieration^  on,  365                             ^^^B 

^^^^^^B                 duigntwiH  of,  52(1 

tumors  of,  364                                    ^^H 

^^^^H         Fracture<lt^Kx^utionofspine,536,53$,588 

diugniwis  of,  34VI                          ^^^B 

^^^^^^B 

>i;<t'inptoniH  iif,  364                        ^^^| 

^^^^^^B                      femur, 

treatment  of,  ^^5                       ^^^| 

^^^^^H                        lower  extrontitv  of,  572 

Ganglion,  lim                                            ^^B 

^^^^H 

eum(K)nnd  palmar,  196                     ^^^| 
Gasserian,  207                                    ^^H 

^^^^^^B                         upper  extremity  of,  5G5 

^^^^^H 

removal  of,  207                        ^^H 

^^^^^^B                         coroniiid  prmi-^  557 

Gangrene,  eniph'v'iiematouH}  54                ^^H 

^^^^^^fl                                            556 

of  lun^,  2H4'                                     ^H 

^^^^^B                       »4haft  of  one  or  both  bones  of, 

j;yniptomi<i  of,  284                         ^^^B 

^^^^m 

tit:*atn)ent  of,  284                        ^^H 

^^^^^^B                         up(>er  extremity  of  i-ndius,  557 

Gangrenous  iianoreatitis  368                   ^^H 

^^^^^^B                         in  vi<>inity  of  wrt-<^t- joint,  559 

Htomtttitis,  259                                      ^^H 

^^^^^H                 green-{«tick,  f>\9 

pmirnosis  of,  259                         ^^^| 

^^^^^H                of  Uumenu, 

treatment  of,  259                        ^^^| 

^^^^^H                        lower  extremity  of,  552 

Ga8  bacillii-s  54                                        ^^H 

^^^^^B                         Khaft        550 

Gasserian  pingljon,  intracranial  neorec-       1 

^^^^^^m                         np[M'r  extremitj  of,  548 

(omy  or  removal  of,  207                                 J 

^^^^^^                  impncte<l,  5!t> 

Gastrectomy,  337                                       ^^J 

1                                     ineomplele,  519 

Gastric  ulix'r,  315                                      ^^^| 

^^_^                          of  lower  jaw,  535 

symptoHif)  of,  316                       ^^^M 

^^H                                  \e^,  576 

treatment  of,  317                         ^^^B 

f^m                                       of  b<i>th  bones,  576 

Gastro-entenwtnmy,  XiS                           ^^H 

f                                                   of  filiula  alone,  577 

Gastrostomy,  271,  337                               ^^B 

1                                                   of  tibiii  alone,  57G 

(fustrotomy',  :i33                                          ^^B 

of  maliir  hnne,  534 

Genital  orpins,  operation*  on,  459            ^^B 

of  nietanirjial  bones,  564 

irarl,  n-nuYval  of  entire,  460                     1 

of  n!i*il  Hones,  533                             ', 

GenitfMirinaiT  tract,  bacteria  of,  23                1 

of  patella,  574 

GiKlr  saw,  231                                                     I 

of  ]kelv»s,  541 

Gland,  rnanmiary.     •S're  BreaBU                ^^J 

of  pliuLingcs,  564 

Glanders,  52                                               ^^^| 

Ptttt'.x,  57'.^ 

acute,  53                                              ^^^| 

repair  of,  520 

obronic,  53                                          ^^H 

of  libs,  540 

diagnosis  of,  53                                  ^^^| 
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Gknder9,  etiology  of,  52 
morbid  anatomy  of,  53 
syniptoniti  of,  53 
treatment  of,  54 
Glaucoma,   resection   of   cervical  sym- 
pathetic for,  212 
Glenoid,  fracture  of,  544 
Glioma,  pathology  of,  73 
Gla«itL<s  259 

chronic  superficial,  260 
symptoms  of,  259 
treatment  of,  260 
Glottis,  oedema  of,  268 

treatment  of,  268 
Gluteal  artery,  ligation  of,  180 

hernia,  631 
Goitre,  cvstic,  247 

ex-ophthalmic,  212,  246,  247 
parenchymatous,  246 
Gonorrhoeal  arthritis,  501 
symptoms  of,  502 
treatment  of,  502 
Gottstein's  curette,  258 
Gouley's  catheter,  432 

tunnelled  sound,  432 
Gouty  arthritis,  502 
Green-stick  fractures,  519 
Gritti  amputation  at  knee-joint,  658 
Gumma  of  liver,  358 
Gummatous  infiltration,  of  lung,  284 
of  palate,  264 
of  tongue,  264 
of  toasil,  264 

H.EMATOMA  of  external  ear,  278 
of  scalp,  236 

treatment  of,  236 
Haematomyelia,  232 
prognosis  of,  232 
symptoms  of,  2;i2 
treatment  of,  232 
Hallux  valgus,  678 

Halsted's  operation  for  inguinal  hernia, 
636 
for  removal  of  breast,  298 
Hammer  toe,  679 

Hand,  bones  of,  dislocations  of,  604 
Harelip,  243,  24S 

treatment  of,  248 
Harris  segregator,  389 
Harrison's  sulcus,  488 
Hartley's  chisels,  208 

gauges,  2:i0 
Havcrsmn  canal,  487 
Head,  hamlkenliicf  bandage  of,  114 

tumors  of,  242 
Heart,  <liseases  of,  154 
injuries  of,  154 
wounds  of,  154 

svmptoms  of.  154 
treatment  of,  154 
Heat  prostration,  102 


Heat  prostration,  treatment  of,  102 
Hemorrhage,  94 
extradural,  232 
intramedullary,  232 
multiple  punctate,  of  spinal   cord, 

231 
spinal,  232 
subdural,  232 
symptoms  of,  95 
treatment  of,  95 
Hemorrhagic  ptincreatitis,  368 
Hemorrhoids,  474 
diagnosis  of,  475 
symptoms  of,  474 
treatment  of,  475 
Hernia,  619 
cerebri,  223 

treatment  of,  224 
diaphragmatic,  631 
femoral,  626 

diagnosis  of,  628 

operations  on,  637 

symptoms  of,  627 

treatment  of,  628 
gluteal,  &il 
inguinal,  621 

congenital,  622 

diagnosis  of,  625 

direct,  622 

infantile,  622 

oblique,  621 

o[>eration  on,  632 

symptoms  of,  623 

treatment  of,  625 
interstitial.  631 
lumbar,  631 
obturator,  631 
radical  treatment  of,  632 
rare  forms  of,  632 
sciatic,  631 
strangulated,  640 

o|)erations  for,  640 
umbilical,  628 

congenital,  629 

operation  on,  638 

symptoms  and  signs  of,  629 

treatment  of,  630 
varieties  of,  620 
ventral,  (WO 

diagnosis  of,  630 

operation  on,  638 

treatment  of,  630 
Hesselbach's  triangle,  621 
Hey's    operation    for    amputation      at 

ankle-joint,  661 
Hip,  congenital  dislocation  of,  665 
diagnosis  of,  666 
treatment  of,  667 
disease,  511 

symptoms  of,  511 

treatment  of,  512 
dislocations  of,  605 
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Hip,  dislocations  of,  classification  of,  607 
complications  of,  610 
diagnosis  of,  607 
prognosis  of.  610 
treatment  of,  610 
excision  of,  513 
tuberculous  arthritis  of,  511 
Hip-joint,  amputation  at,  655 
Hodgen's  susi)ended  splint,  569 
Hodgkin's  disease,  188,  190,  347 

treatment  of,  189 
HoflTa's  method  of    treatment    in  con- 
genital dislocation  of  hip,  667 
Hour-glass  stomach,  320 

treatment  of,  321 
Housemaids'  knee,  199 
Humerus,  fracture  of,  547 

lower   extremity  of,    fractures  of, 
552 
complications  of,  554 
diagnosis  of,  552 
treatment  of,  554 
upper  extremity  of,  fractures  of,  548 
complications  of,  549 
diagrnosis  of,  548 
prognosis  of,  549 
treatment  of,  549 
shaft  of,  fractures  of,  550 
diagnosis  of,  551 
treatment  of,  551 
Hunter's  canal,  181 

method  of  ligation,  166 
Hydatid  cysts  of  liver,  357 

treatment  of,  357 
Hydrocele,  441 
chylous,  441 
congenital,  441 
of  cord,  441 
treatment  of,  441 
Hvdroccphalus,  221 

tivatment  of,  222 
HydroHjncephalocele,  223 

treatment  of,  223 
Hydmnephrosis,  39(5 
symptoms  of,  396 
tmitmont  of.  396 
Hydrophobia,  49 
etiology  of,  49 
morbid  anatomy  of,  50 
symptoms  of,  50 
trwitnient  of,  50 
Hvdrops  artioiilorum,  496 

of  gsill-hladder,  360 
Ilydrothorax.  282 
symptoms  of,  283 
tivatment  of,  283 
ITy>ri*onm  of  neck,  244 
Hvperplasia,   simple,   of    Ivmph-nodes, 

"IHK 
Hvpcrjjlastic     intestinal     tul>erculosis, 

332 
Hy|>ertrophy,  senile,  of  prostate,  454 


Hypertrophy,  senile,  of  prostate,  dia^ 
nosis  of,  456 
symptoms  of,  456 
treatment  of,  467 
of  thyroid  gland,  246 
Hypodermoclysia.  126 
Hypospadias,  424 
treatment  of,  424 

ICHTHYaSIS,  260 
Idiocy,  225 
Idiopathic  osteomyelitis,  480 
Iliac  artery,  common,  ligation  of,  179 
external,  ligation  of,  180 
internal,  ligation  of,  100 
dislocation,  608 
Imbecility,  225 
Implantation  of   ureter    into   bladder, 

403 
Infection  considered  in  its  surgical  rela- 
tions, 17 
Infectious  surgical  diseases,  acute,  42 

chronic,  56 
Inflammation,  32 

action  of,  on  vessels,  36 
of  antrum,  255 

treatment  of,  256 
of  bone,  480 

causes  of,  40 
exudates  and  forms  of,  38 
of  frontal  sinus,  256 

treatment  of,  256 
influenced  bv  nervotis  system,  36 
of  muscle-suWance,  193 
of  parotid  ^land,  241 

treatment  of,  241 
of  salivary  glands,  261 
of  sphenoidal  sinus,  256 
study  of,  33 
symptoms  of,  39 

f general,  39 
ocal,  39 
of  a  tendon-sheath,  194 
Inflammatory  process,  factors  in,  36 
Infracotyloid  dislocation,  ti09 
Ingrowing  toenail,  lol 
Inguinal  hernia,  621 

diagnosis  of,  625 
symptoms  of,  (>23 
treatment  (»f,  625 
Innominate  artery,  ligsttion  of,  135 
Interscapuhuhoracic  amputation,  653 
Interstitial  hernia,  631 
Intestinal  anastomosis,  lateral.  342 
Maunsel's  nicthiMl,  341 
by  Mun>hy's  button,  340,  341 
obstruction,  324 
acute,  32.') 

symptoms  of,  326 
treatment  of,  327 
chronic,  32S 

treatment  of,  329 
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Intestinal  tuberculosa),  hyperplastic,  332 
Intestine^  bacteria  of,  22 
duieases  of,  315 
dysenteric  ulcerations  of,  318 

treatment  of,  318 
foreign  bodies  in,  316 
operations  on,  333 
tumors  of,  330 

svmptoms  of,  331 
treatment  of,  332 
typhoid  perforation  of,  317 
symptoms  of,  317 
treatment  of,  318 
Intracoracoid  dislocations,  593 
Intracranial  neurectomy.      Su  Graaser- 

ian  ganglion. 
IntiameduIIar>-  hemorrhage,  232 
prognosis  of,  232 
symptoms  of,  232 
treatment  of,  232 
Intravenous  infusion,  125 
Irri^ting  solution,  109 
Ischiorectal  abscess,  464 

TACKSONIAX  convulsions,  219,  224, 
«l     226 

Janet's  irrigating  apparatus,  427 
Jaws,  disea.<)es  of,  259 
dislocation  of,  585 
diagnosis  of,  585 
treatment  of,  586 
lower,  fracture  of,  535 

symptoms  of,  535 
treatment  of,  535 
removal  of,  267 
operatioas  on,  265 
osteomyelitis  of,  261 

treatment  of,  262 
tumors  of,  262 
two-tailed  bandage  of,  116 
upper,  fractures  of,  534 

svmptoms  of,  534 
treatment  of,  534 
removal  of,  266 
JointJS  contu*iions  of,  492 
diseases  of,  492 

inflammatory,  495 
injuries  of.  492 
penetrating  wounds  of,  494 
symptoms  of,  494 
treiitment  of,  495 
signs  of  efTiLxion  in,  497 
special,  tubcRMilous  diseases  of,  507 
sprains  of,  492 

KELLY'S  prxxjtoscope,  467 
Keloid,  72.  152 
Kemp's  tul)e,  45:i 
Keyes'  deep  urethral  syringe,  428 
Kidnev,  abscess  of,  .383 
adenoma  of,  393 
adrenal  tumors  of,  393 


Kidney,  carcinoma  of,  393 

congenital  abnormalities  of,  375 
disuses  of,  375 

inflammatory,  381 
exposure  of,  398 
injuries  of,  375 
movable,  380 

prognosis  of,  381 
symptoms  of,  381 
treatment  of,  381 
op«i  wounds  of,  378 
operations  on,  397 
sarcoma  of,  392 
suppurative,  384 
syphilis  of,  386 

treatment  of,  386 
tuberculosis  of,  387 
diagnosis  of,  388 
symptoms  of,  388 
treatment  of,  389 
tumors  of,  392 

symptoms  of,  393 
treatment  of,  394 
wounds  of,  open,  378 
Knee,  dislocations  of,  612 
diagnosis  of,  613 
prognosLs  of,  613 
treatment  of,  613 
excision  of,  514 
tuberculous  arthritis  of,  513 
symptoms  of,  513 
treatment  of,  514 
Knee-joint,  amputation  at  or  near,  657 
Knocic-knee,  668 
diagnosis  of,  669 
treatment,  of,  670 
Kocher's  method  of  reducing  disloca- 
tions of  shoulder,  596 
operation  for  inguinal  hernia,  637 
of  pylorectomy,  335 
Kraske's  operation,  463,  470,  473 

LACERATION  of  brain,  214 
symptoms  of,  215 
treatment  of,  215 
LaFayette  mixture,  427 
Laminectomy,  2.35 
Laryngectomy,  276 
Larynx,  diseases  of,  268 
foreign  bodies  in,  268 
operations  on,  274 
syphilitic  ulcerations  of,  274 
tuberculous  ulceration  of,  274 
tumors  of,  273 

diagnosis  of,  273 
treatment  of,  273 
Leg,  amputati(m  of,  659 
lower,  fracture  of,  576 

diagnosis  of,  577 
prognosis  of,  578 
treatment  of,  578 
many-tailed  bandage  of,  115 
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Xieontiasis,  487 

Iieptomeningitis,  acute  septic,  218 

Leucocytes,  36 

extiucellular  action  of,  38 
Leucoplakia,  260 
Leukaemia,  lymphatic,  189 
Levis'  extension  apparatus,  606 
Ligatures,  120 

preparation  of,  106 
Lingual  artery,  ligation  of,  176 
Lipoma.  72 

of  bone,  489 

of  chest-wall,  282 

of  face,  245 

of  larynx,  273 

of  mouth,  264 

pathology  of,  72 

of  periosteimi,  489 

of  scalp,  245 
Idsfranc's    amputation    at    ankle-joint, 

660 
Litholapaxy,  414 
Lithotomy,  kteral,  418 

median,  417 

suprapubic,  415 
Lithotrite,  Bigelow's,  414 
Littr^'s  hernia,  628 
Liver,  abscess  of,  355 

symptoms  of,  355 
treatment  of,  356 

cirrhosis  of,  358 

diseases  of,  355 

ectopic,  355 

gumma  of,  358 

hydatid  cysta  of,  357 

ti*eatment  of,  357 

tumors  of,  357 
Lock-jaw.    See  Tetanus. 
Lorenz's   method  of  ti-eatment   in  con- 
genital dislocation  of  hip,  667 
Lumbar  hernia,  631 

puncture,  235 
Lungs,  abscess  of,  283 

prognosis  of,  284 
symptoms  of,  283 
treatment  of,  284 

diseases  of,  280 

gangrene  of,  284 

symptoms  of,  2ft4 
treatment  of,  284 

gummatous  infiltration  of,  285 

injuries  of,  280 

mali^ant  tumors  of,  285 
Lupus,  284,  2iK) 

of  fiice,  248 
Lymphadenitis,  184 

chronic,  188 
Lymphadenoina,  bonign,  188 

mali^Tiant,  1S8 
Lymplian^'ioma,  186,  264 

treatment  of,  186 
Lymphangitis,  184 


Lymphangitis,  symptoms  of,  184 

treatment  of,  184 
Lymphatic  dilatations,  localized.  186 

leukaemia,  189 
Lymph-channels,  diseases  of,  184 
injuries  of,  183 

treatment  of,  183 
and  lymph-nodes,  dif^eases  of,  184 
obstruction  of,  185 
Lymph-nodes,  diseases  of,  184 
hyperplasia  of.  simple,  188 
syphilis  of^  188 
tuberculosis  of,  187 
symptoms  of,  187 
treatment  of,  187 
Lymphoedema,  185 
^maptoms  of,  186 
treatment  of,  186 
Lymphosarcoma,  190 

MACROCHEILIA,  186 
Macrodactylia,  186 
Macroglossia,  186 
Malar  bone,  fractures  of,  534 
Malignant  pustule.    See  Anthrax. 
Mammarv  gland,  diseases  of,  288 
Mandibular  tubercle,  243 
Massage,  529 
Mastitis,  289 
acute,  288 

symptoms  of,  288 
treatment  of,  289 
chronic,  289 

diagnosis  of,  290 
interstitial,  289 
treatment  of,  290 
Mastoiditis,  279 
Maunsel's    method    of    enterorrhaphy, 

341 
Mayo's  operation  for  umbilical  hernia, 

640 
McBumey's  hook,  127,  584,  598 

method  of  amputation  at  hip-joint, 

655 
operation  for  apjiendicitis,  350 
point,  350 
Meckel's  ganglion,  207 
Mediastinum,  tumors  of,  285 

symptoms  of,  285 
Mediocarpal  articulation,  dislocation  of, 

603 
Mediotarsal  dislocations,  617 
Meningitis,  217 

prognosis  of,  219 
symptoms  of,  218 
treatment  of,  219 
Meningocele,  223,  234 
treatment  of,  223 
Meningomyelocele,  234 
Mercier's  coud<!;  catheter,  124 
Metacariml  bones,  fracture  of,  564 
diagnosis  of,  564 
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Metacarpal  bones,  fracture  of,  treatment ' 

of,  564 
Metatarsalgia,  anterior,  679 
treatment  of,  679 
Metatarsophalangeal  joints,  amputation 

at,  661 
Mcthylene-blue  test,  398 
Miliarv  aneurism,  159 
Miners'  elbow,  199 
Moore's  dressing  for  fractured  clayicle, 

544 
Morbus  coxae  senilLi,  503 
Morison's  o{)eration,  358 
Morton's  fluid,  255 

painful  joint,  679 
Mouth,  bacteria  of,  22 
crsts  of,  262 

treatment  of,  262 
diseases  of,  259 
operations  on,  265 
removal  of  floor  of,  266 
tumors  of,  262 
Movable  kidney,  380 

prognosis  of,  381 

symptoms  of,  381 

treatment  of,  381 

Murphy  button,  anainomosis  by,  340 

Muscles,  contusions  of,  191 

new  growths  of,  194 

treatment  of,  194 
rupture  of,  191 

diagnosis  of,  191 
treatment  of,  191 
tumors  of,  194  • 
wounds  of,  192 
Muscle-substance,  inflammation  of,  193 
Myelocele,  234 
Myoma  of  larynx,  273 

pathology  of,  78 
Myositis,  193' 
Myxoma,  pathology  of,  72 

v^.E^xs,  172 

11         treatment  of,  173 
Nasal  bones,  fractures  of,  533 
symptoms  of,  533 
treatment  of,  257 
polypus,  25(> 

treatment  of,  533 
Nasopharyngeal  polypas  257 
symptoms  of,  257 
treatment  of,  257 
Nasopharynx,  diseases  of,  252 

tumors  of,  256 
Neck,  actinomycosis  of,  66 
contusion**  of,  236 
dL«vascs  of,  236 
hygromata  of,  244 
injuries  of,  236 
tumors  of,  242 
wounds  of,  237 
N^Iaton's  line,  608 


Nephrectomy,  400 

Nephritis,   chronic,   treatment   of,  sur- 
gical, 394 
Nephrolithotomy,  399 
Nephropexy,  400 
Nephrotomy,  399 
Nerves,  contusions  of,  200 
diseases  of,  200 
tumors  of,  299 
Nerve-stretching,  205 
Nerve-trunks,  compression  of,  203 
contusions  of,  200 
symptoms  of,  200 
treatment  of,  200 
wounds  of,  200 

symptoms  of,  201 
treatment  of,  201 
Neuralgia,  204 
causes  of,  204 
treatment  of,  205 
Neurectomv  of  fifth  nerve,  first  division, 
206 
second  division,  206 
third  division,  207 
intracranial,  207 
Neuritis,  20:5 

symptoms  of,  203 
treatment  of,  204 
Neuroma,  pathology-  of,  80 
Neuropathic  arthropathy,  503 
Neurotomy,  205 
Nipple,  diseaiics  of,  291 
Nose,  destruction  of,  |)artial  or  complete, 
253 
diseases  of,  252 
foreign  bodies  in,  253 
injuriesi  of,  253 
saddle-,  252 
tumors  of,  256 

OBTtTiATOR  hernia,  631 
Occipital  artery,  ligation  of,  176 
Odontoma,  264 

composite,  2<>4 
compound  follicular,  264 
epithelial,  264 
fiorous,  264 
foUicubr,  264 
radicular,  2r>4 
(Edema  of  glottis,  268 

treatment  of.  268 
CEsophageal  diverticula,  272 
symptoms  of,  272 
treatment  of,  273 
CEsopha^tomv,  external,  277 
CEsophagiLs  diseases  of,  268 
foreign  b«Klies  in,  269 

s>Tiiptoms  of.  269 
treatment  of,  269 
o|HTntic»ns  on,  274 
stricture  of,  271 

treatment  of,  271 
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Olecranon  process,  fractures  of,  556 
diagnosis  of,  556 
treatment  of,  556 
Onychia,  150 

treatment  of,  150 
Operating-room  technic,  105-109 
Oiul  cavities,  diseases  of,  236 

injuries  of,  236 
Orchitis,  446 

symptoms  of,  446 
syphilitic,  446 
treatment  of,  446 
Os  magnum,  dislocation  of,  603 
Osteitis,  480 

deformans,  487 
Osteochondritis,  485-503 

syphilitic,  65,  485 
Osteoma  of  bone,  489 
of  chest-wall,  282 
of  head,  264 
pathology  of,  73 
Osteomalacia,  488 

treatment  of,  488 
Osteomyelitis,  480 
acute,  480 

symptoms  of,  481 
treatment  of,  482 
albuminosa,  484 

treatment  of,  484 
chronic,  483 

cortical,  of  septic  origin,  483 
idiopathic,  480 
of  jaws,  261 

diagnosis  of,  261 
treatment  of,  262 
non-traumatic,  480 
of  ribs,  282 
subacute,  483 

cortical,  of  septic  origin,  483 
symptoms  of,  483 
treatment  of,  484 
traumatic,  480 
typhoid,  484 

symptoms  of,  484 
treatment  of,  484 
varieties  of,  480 
Osteoplastic  resection  of  chest-wall,  287 
Osteotome,  670 
Otis'  endoscftpe,  428 
iirethrameter,  430 
urethrotome,  434 
Otis-Wveth  urethrotome,  434 
Otitis  media,  278 

symptoms  of,  278 
treatment  of,  279 

PACHYMENINGITIS,  acute  extei- 
nal,  217 
chronic  internal,  218 
Paget's  disease  of  nipple,  291 

treatment  of,  291 
Palate,  gummatous  iniiltration  of,  264 


Palate,  removal  of,  266 

sarcoma  of,  263 
Pancreas,  apoplexy  of,  368 
carcinoma  of,  372 
diagnosis  of,  372 
symptoms  of,  372 
treatment  of,  372 
cysts  of,  371 

symptoms  of,  371 
treatment  of,  371 
diseases  of,  368 
Pancreatitis,  acute,  368 

symptoms  of,  369 
treatment  of,  369 
chronic,  370 

symptoms  of,  370 
treatment  of,  371 
gangrenous,  368 
hemorrhagic,  368 
suppurative,  368 
Papilloma  of  head,  264 
of  larynx,  273 
of  nose,  258 
of  skin,  150 
Papillomato,  150 
Paralysis  of  bladder,  421 
Paraphimosis,  437 
Parenchymatous  goiti«,  246 
Paronychia,  151 

symptoms  of,  151 
treatment  of,  151 
Parotid  gland,  abscess  of,  241 
treatment  of,  241 
inflammation  of,  241 
treatment  of,  241 
Patella,  dislocation  of,  611 
diagnosis  of,  611 
treatment  of,  611 
fracture  of,  574 

diagnosis  of,  574 
progntwis  of,  575 
treatment  of,  574 
Pelvis,  fractures  of,  541 

diagnosis  of,  542 
treatment  of,  543 
Penis,  contusions  of,  436 
diseases  of,  436 
injuries  of,  436 
tumoi-s  of,  438 
wounds  of,  436 
Pei-foi-ating  ulcer  of  foot,  212 

ti-eatment  of,  212 
Pericardium,  diseases  of,  154 
wounds  of,  155 

treatment  of,  155 

Perineal  dislocation,  600 

Perinephritic  abscess,  385 

symptoms  of,  3S5 

treatment  of,  386 

Periostitis,  480 

suppurative,  483 
Periproctitis,  464 
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Periproctitis,  symptoms  of,  464 

treatment  of,  4t>4 
Peripyloritis,  321 

symptoms  of,  321 

treatment  of,  321 
Peritoneal  sepsis  311 
Peritoneum,  actinomycosis  of,  314 

dL<«e:Lses  of,  SOO 
Peritonitis,  acute,  309 

prognosb  of,  311 
symptoms  of,  309 
treatment  of,  312 

chronic,  314 

diffiise,  310 

local,  309 

symptoms  of,  309 

tuberculous,  313 

diagnosis  of,  313 
symptoms  of,  313 
treatment  of,  314 
Peritonsillar  abscess,  260 
Pemnejil  artery,  ligation  of,  182 
Pes  cavus,  675 

planus,  675 
Petit  s  touminuet,  643 
Phatjredsenic  ulcers,  147 
Phagocytosis,  3S 
Phalanges,  fracture  of,  564 
treatment  of,  564 
Pharyngotomy,  266 

subhyoid,  277 
Pharvnx,  bacteria  of,  22 

^  Leases  of,  259 

injuries  of,  236 

lower,  tumors  of,  274 

operations  on,  265,  274 

tumors  of,  262 
Phelps*  hip-splint,  570 
Phimosis,  436 

treatment  of,  437 
Phlebitis,  169 

diagnosis  of,  170 

suppurative,  170 

treatment  of,  170 
Phloridzin  test,  397 
PirogofTs  oi)eration  for  amputation  at 

ankle-joint,  660 
Pleura,  diseases  of,  280 

endothelioma  of,  285 

injuries  of,  280 
Polydactylism,  681 
Polypus,  fibrous,  257 

nasal,  256 
Popliteal  artery,  ligation  of,  181 
Pott's  disease,  o07,  508,  518 
symptoms  of,  508 
treatment  of,  508 

fracture,  577,  579,  616 
Proctitis,  463 

symptoms  of,  463 

treatment  of,  463 
Prolapse  of  rectum,  478 


Prolapse  of  rectum,  diagnosis  of,  478 

treatment  of,  478 
Prolapsus  ani,  478 
Pro-peritoneal  hernia,  631 
Prostate  gland,  diseases  of,  451 

senile  hypertrophy  of,  454 
diagnosis  of,  456 
symptoms  of,  456 
treatment  of,  457 
tuberculosis  of,  454 
symptoms  of,  454 
treatment  of,  454 
Prostatectomy,  461 
perineal,  461 
suprapubic,  461 
Prostatic  calculi,  454 
Prostatitis  acute,  451 

diagnosis  of,  452 
treatment  of,  453 
chronic,  453 

symptoms  of,  454 
treatment  of,  454 
difitise,  452 
follicular,  452 
suppurative,  452 
tuberculous  454 
Pruritus  ani,  470 

treatment  of,  470 
Psoas  abscess  508 
Pubic  dislocation,  608 
Pvsemia,  42 
I^relitis  381 

symptoms  of,  382 
treatment  of,  382 
Pyelonephritis  suppurative,  382 

symptoms  of,  383 
Pylorectomv,  335 

Kochef's  method,  335 
Pyloric  dilatation,  333 
stenosis  318 

diagnosis  of,  319 
symptoms  of,  319 
treatment  of,  320 
Pyloroplasty,  333 
IVlorus  digital  or  instrumental  dilata- 

'tion  of,  333 
Pyonephrosis  384 

RACHITIS,  488 
symptoms  of,  488 
treatment  of,  489 
Kadial  artery,  ligation  of,  178 
Badiocarpal  articulation,  dislocation  of, 

603 
Sadio-ulnar  articulation,  inferior,  dis- 
location of,  602 
Radius  dislocation  of,  600 
fracture  of.  557 
subluxation  of  head  of,  601 
upper  extremity  of,  fracture  of,  557 
diagnosis  of,  557 
treatment  of,  557 


^^H                                                      ^^^^^^^^^H 

^^^V         Raynaud's  dif^eiuie,  661 

Salivary  glands  tumors  of,  345        ^^^^| 

^^^^^           Kectum,  benign  tumoni  of,  470 

Sarcoma  of  bone,  490                      ^^^^^H 

^^K                                       »yrnpto(U8  of,  470 

diugnusii>  of,  490                ^^^^^| 

^^^^H                                 treatment  of,  470 

treatment  of,  490               ^^^^H 

^^^^^H                 chancrtjulnl  ulcers  of,  468 

of  brea.st,  2i^3                                     ^M 

^^^^^B                 congenital  malformations  of,  463 

diagno«iLs  of,  293                ^^^^H 

^^^^B                                treiitiuent  of,  463 

tr^-atment  of,  294               ^^^^H 

^^^^H                dermoids  of,  470 

of  che^t-wall,  2i^2                      ^^^H 

^^^^^B                        treatment  of,  470 

eyeball,  245                          ^^^H 

^^^^^H                 diivsijies  of,  4t>!i 

of  inte»itine«s  liSl                      ^^^^H 

^^^^H                inalif.aiant  tiimora  of  rectum,  471 

of  laws,                                      ^^^H 
of  kidnevs,  392                         ^^^^H 

^^^^^H                 pi'olurise  of,  478 
^^^^^H                       diagnosis  of,  478 

lung,                                      ^^^H 

^^^^H                       treatment  of,  478 

^^^^1 

^^^^H                simple  or    non-specific    ulcers    of, 

none,  258                              ^^^^^H 

^^^H 

of  Dolute,  263                            ^^^H 
patnologT  of,  74                        ^^^^^H 

^^^^^^^^         stricture  of,  46<} 

^^^^^^^^L                                 of,  466 

of  phaiyux,  273                        ^^^^| 

^^^^^^^^ 

of  rectum,                                ^^^^H 

^^^^^^^^          gyphilitic  uk^ers  of,  468 

dLngnosis  of,  472                ^^^^^H 

^^^^^H                 ulL'et>  of,  4*17 

of  stomach,  324                         ^^^^^H 

^^^^^H                        »iyiuptoti)»<  uf,  468 

of  thyroid  gland.  247               ^^^^^ 

^^^^B                          treatment  of,  AiVi* 

of  tonsil,  263 

^^^^B          Benal  arterv,  aneiti-isin  i»f,  379 

Sarre's  adhesive    plaster  dreaautg    for   ^J 
fracture  of  clavicle,  547                 jH 

^^^^^H                                 tiymptoQiH  of,  379 

^^^^B                                 treat  ment  of,  379 

splint,  513                                    ^^^^B 

^^^K                calculuH,  389 

Scalds,  140                                       ^^^M 

^^^K^^                 causes  of,  390 

Ryniptnnis  of.  140                      ^^^^^H 

^^^^^^^^L               diagntwiti  of,  391 

tmitment  of,  140                        ^^^^H 

^^^^^^^^H                progiio«i>; 

Scalp,  cont unions  of,  236                  ^^^^^| 
na?mHtonia  of,  236                      ^^^^^| 

^^^^^^^H               8yniptom$i 

^^^^^^^^1               treatment 

triMitment  of,  236               ^l^^l 

^^^^^^^^^               varifiies  of,  390 

wounds  of,  236                           ^H^^H 

^^f               Bespiratorv  pnsinagi'H,  hacteria  of,  22 

Scapula,  ttcroinial  end  of,  fractures  of, 

^H                 Retropharyngeal  ahsoests  261,  508 

543                                  i 

^^1                                  treatment  of,  261 

diagnosis  of,  543            ^H 

^H                 Kererdin's     rnethoil     of    skin-grafting, 

tivatment  of.  543          ^H 

^H 

fractures;  of,  543                                 ^^M 

^^m                 KWumatie  arthritiii,  502 

body  and  Kpine  of,  544             ^^| 

^H                 Rheumiitoid  aitliritui,  502 

diagnosis  of,  544         ^^H 

^H                  Rhiniti;<,  acute,  254 

treatment  of,  544          ^H 

^^m                         chronic,  255 

neck  and  glenoid  of,  544             ^H 

^H                 RhinuplnntT,  253 
^^»^^          Rilw,  liisltx^tions  of,  592 

diagnosis  of.  544           ^H 

triiitment  of,  545         ^H 

^^^^K                 fi-iictnre<<  of,  54<l 

Scarpa's  triangle.  497,  49S,  51 1                ^M 

^^^^B                        diasriio^i}^  of,  541 

Schede's  operation,  286                             ^^H 

^^^^^                         jirngnowij*  of,  541 

Schletch's  mixtrire,  l^^'*                        ^^^^H 

^^p                                 treulmctit  of,  541 

Sciatic  artery,  ligation  of,  181           ^^^^H 

^^"                          osteoniyeliti.M  of,  282 

diflocation,  608                           ^^^^H 

Richter'f  hernia,  628 

hernia,                                        ^^^^^| 

RisiiB  Kardonicus,  48 

Scolioeiif,  (ii'^i                                    ^^^^H 

Riva-Rocci  sphvgnnvmannmeter,  93 

Hym|)tomH  of,  663                       ^^^^^^| 

Roux's    owration    fVir    amputation    at 
ankle-jomt.  660 

treatment  of,  664                        ^^^^H 

Scorbutic  ulceits  147                         ^^^^^H 

Rupture  of  muscles  nnd  tetidons,  19J 

Scrofid':xlermti,  248                            ^^^^^| 

diajniosis  of,  191 

Scrotum,  contusions  of,  436              ^^^^H 

treatment  i>f,  191 

difleases  of,  436                          ^^^H 

injuries  of,  436                           ^^^^H 

QAOGl'LATEI)  aneurism,  157 

lO     Saoro-iliae  disease,  618 

tumoi-sof,  438^                            ^^^H 

wounds  r>f,  4.36                            ^^^^^H 

Saddle-noift,  252 

Semilunar  bfine,  dir^bnation  of,  603        ^^| 

Salivarr  glandfi,  iniflaiumation  of,  261 

cartilage,  dislocations  of,  til 4     ^^^^B 

INDEX. 


699 


Semilnnar  cartilage  dislocadons  of,  diag^ 
110618  of,  614 
treatment  of,  614 
Seminal  vesicle,  diseases  of,  450 
tuberculosis  of,  451 
symptoms  of,  451 
yesiculitis,  4oO 

symptoms  of,  450 
treatment  of,  451 
Soiile  hypertrophy  of  prostate,  454 
diagnosis  of,  456 
symptoms  of,  456 
treatment  of,  457 
Sepsis,  acute  general,  42 
forms  of,  42 
prognosis  of,  43 
symptoms  of,  43 
treatment  of,  44 
Septic  inflammation  of  brain,  217 

intoxication,  42 
Septicemia,  42 
Shock,  87 

causes  of,  89 
prognosis  of,  91 
symptoms  of,  90 
treatment  of,  91 
Shookier,  dislocations  of,  592 
causes  of,  592 
complications  of,  594 
diagnosis  of,  594 
aymptoms  of,  594 
treatment  of,  595 

Kocher's  method,  596 
varieties  of,  593 
tuberculous  arthritis  of,  516 
symptoms  of,  516 
treatment  of,  516 
Shookler-joint,  amputation  at,  652 
Sigmoideoscope,  467 
S^moidopexv,  479 
Sims'  position,  394,  466 
Sinus  thrombosis,  220 

symptoms  of,  221 
treatment  of,  221 
l^ey's    operation    for    amputation    at 

ankle-joint,  661 
Skin,  actinomycosis  of,  68 
bacteria  of,  20 
diseases  of,  140 
injuries  of,  140 
Reverdin's  method,  127 
Thierech's  method,  127 
Skin-grafting,  126 
Skull,  fractures  of,  529 

prognosis  of,  531 
symptoms  of,  531 
treatment  of,  531 
Sling  and  chest-binder,  117 
Spanish  windlass,  96 
Spence's    method    of     amputation    at 

shoulder,  653 
j^rmatic  cord,  torsion  of,  444 


Sphenoidal  sinus,  inflammation  of,  256 
Spina  bifida,  234 

occulata,  234 
Spinal  amesthesia,  138 

cord,  concussion  of,  231 
contusion  ofj  231 
crushing  lesions  of,  233 
incomplete,  233 
transverse,  233 
hemorrhage  of,  231 

multiple  punctate,  231 
ii^uries  and  diseases  of,  213, 
231 
hsematomyelia,  232 
hemorrhage,  232 
extradural,  232 
intramedullary, 

232 
subduiaU  232 
multiple        punctate 

hemorrhage,  231 
spina  bifida,  234 
tuniora,  234 
operations  on,  235 
laminectomy,  235 
lumbar  puncture,  235 
tumors  of,  '2!A\ 

symptoms  of,  234 
treatment  of,  234 
hemorrha^  232 
Spine,  dislocations  of,  588 
diagnosis  of,  589 
prognosis  of,  590 
treatment  of,  590 
fiacturos  of,  2;«,  536 
compound,  536 
symptoms  of,  537 
treatment  of,  538 
operations  on,  235 
rotarj'  lateral  curvature  of,  663 
Spleen,  abscew  of,  373 
diseases  of,  373 
ectopic,  373 

diagnosis  of,  372 
symptoms  of,  372 
treatment  of,  372 
tumors,  of,  373 

diagnosis  of,  374 
treatment  of.  374 
Splenectomy,  374 
Spondylitis  deformans,  503 
Spondylolisthesis,  WA 
svmptonLs  i)f,  665 
Sprains,  492 

symptoms  of,  492 
treatment  t>f,  493 
Staphylorrhaphy,  2">1 
Status  lymphaticus,  103 

symptoms  of.  103 
Stenson's  duct,  2:i7 

Sternal  end  of  clavicle,  dislocation   of, 
586 
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Sternum,  dLilocations  of,  591 

•ymptoms  of,  ^91,  592 
treatment  of,  oiM,  592 
fractures  of,  539 

cliftgnosw  of.  540 
SUtkes'  luethiMi  of  amputadon  at  knee- 
joint,  tloM 
Stouiach,  bacteriu  of,  22 
carcinoma  of,  321 
diagnosis  ol^  323 
pro)?no8is  or,  3211 
syntptoms  of,  322 
ti-eatcuenl  of,  323 
duM»8es  of,  iilo 
foreign  IkmIIi's  jn,  315 

xyinptonif  of,  315 
treatfiient  of,  315 
hour-ijla»«,  32t» 

tnutmciit  of,  321 
aarcoina  of,  324 
Stomatitis,  2.59 

ganj?rcnini>s  259 

]»rii^iu»si»  of,  259 
treatment  of,  259 
Strangulated     lic'i-ni»,    operations    for, 

640 
Stricture  of  rectum,  4(56 

srmplonis  of,  466 
treatment  of,  466 
of  ureter,  395 

symptoms  of,  396 
treatment  of,  396 
of  urethm,  42\) 

tJiatrnoKi^  of,  431 
symptoms  of,  4lH) 
treiilini'iit   nf,  4H1 
Subftstmgiiloid  disliK-fltions,  616 
diapiiosis  of,  ftl7 
(renlmenl  <»f,  617 
Suhclnrinn  iirtery,  ligation  of,  176 
8uWavicular  disloratiuns,  593 
Sul>cor.ie(;>ii]  disliM-sitiuns,  593 
SulK'ntanenns  (insufii,  rli«eii%ies  of,  140 

injuricj*  of,  140 
SiibKlenoitl  di**loctition!*,  593 
SuUhyoid  phnryoKcttoniy,  24 1 
Suhi>e<'ti:>rnl  alwoei**,  2S1 
Subspinous  dislfKiitioiis,  594 
Suix^rior  maxilla,  fnii'tiire  of,  534 
Suiiemumeniry  fingers,  iWl 
Suppurative  [mncreatitis.  ;i(»8 
Supraeoraeoid  disltH^iitirms,  594 
Siipraeiityloiil  (lisKntilioiiis  609 
Suprapuhic  ]iilit>tomv,  415 
Suturt^.  121.  122 
button,  122 
rliatn-siileb,  121 
continiKHl,  121 
Ciisbiii^',  121 
inteiTU|)tf(i,  121 
K^d  plut.'.  122 
mattress,  iuiernipted,  121 


Sutures,  qnille«l,  122 

siiWu  titular,  123 
Sylviu!S  tifwure  r.f,  222,  228,  229 
SyrueV  umputiition  at  knee-joint,  650 
Syndactvlltm,  6S0 
Synovitis,  495 

acute  aeroua,  496 

symptoms  of,  496 
I'lvalnient  of,  496 
chronic  serous,  497 

diagno(>ii«  of,  497 
treailinent  of,  498 
simple  serous,  496 
Syphilis  acquired,  61 

priman-  jHriixl,  61 
seeondury  jwrirxl,  61 
tertiary  period,  62 
treatment  of,  63 
of  bones,  4S4 

symptoms  of,  AM 
treatment  of,  485 
etiology  of,  61 
hereditary,  64 

j*viupti»ms  of,  64 
treatment  of,  65 
of  kiflney,  3% 

treatment  nf,  ;i86 
of  lympli-nfHles,  188 
symptoma  of,  61 
of  te»itii'le,  446 

diagn<j»«is  of,  447 
treatment  of,  447 
treatment  i>f,  63 
Syphilitic  nrthrttLs,  5()3 

symptoms  of,  504 
trt^tment  of,  504 
endarteritis  r»3 
lesions  of  bretist,  290 
OHteochoiulritis,  <>5,  485 
ulcers,  147 

of  larvtix,  274 
of  rec'tum,  468 
Syringomyelocele,  234 

TALIPES,  cak-aneu.Sj^676 
calctineova Igus,  6*3 
equinovanis,  673 
etjuinus,  674 
valgus,  (574 
vaniM.  673 
Tarsus,  ynmo^  of,  di<«locnttonfi  of,  618 
Tesile's  niflhod  of  iiniputHtion,  •V48 
Temporal  arli-ry,  lipaion  of,  17«'i 
Tentlon^heatb,  iiifliHnmation  of,  194 
Ten<lons,  disbK-atlon  of,  192 
nipt  tin-  of,  191 

dingiu>st«  of,  191 
tnatmenl  of,  191 
wouTnls  of,  192 
Tenosynovitis  194 
Tt-ratojuata,  pnthology  of.  86 
Testicle.  to(»to>ioiis  i»f,  443 
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Testicle,  contusions  of,  symptoms  of,  444 
treatment  of,  ^4 
diseases  of,  443 
ectopic,  443 

treatment  of,  443 
STptiilis  of,  446 

diagnosis  of,  447 
treatment  of,  447 
tuberculosis  of,  447 
diagnosis  of,  448 
treatment  of,  448 
tumors  of,  449 

diagnoe^is  of,  450 
treatment  of,  450 
wounds  of,  444 
Tetanus,  46 

diagnosis  of,  48 
etiology  of,  46 
patholoj^c  anatomy  of,  47 
pn^^nosis  of,  48 
symptoms  of,  48 
treatment  of,  49 
Thiersch's  skin-grafting,  127 

solution,  119 
Thigh,  amputation  of,  657 
Thomas  collar,  510 
knee  splint,  514 

splint  in  treatment  of  hip  disease, 
512 
Thompson's  searcher,  413 
Thoracoplasty,  286 
Thoracotomy,  285 
Thorax,  actinomycosis  of,  67 
diseases  of,  280 
injuries  of,  280 
operations  on,  285 
Throat,  wounds  of,  238 
Thrombosis  of  cerebral  sinus,  220 
Thrombotic  piles,  474 
Thumb,  dislocations  of,  604 
Thymic  asthma,  103 
Thyro^loesal  cysts  or  fistulie,  243 
Thyroid    artery,   inferior,    ligation    of, 
177 
superior,  ligation  of,  176 
cartilage,  complete  section  of,  275 
dislocation,  608 
gland,  tumors  of,  246 
Thyroidectomy,  274 
Thyrotomy,  2t4 
Tibia,  fracture  of,  576 
Tibial  arter}-,  anterior,  ligation  of,  181 

posterior,  ligation  of,  182 
Tibiotarsal  (Ilslocatioa«s  615 
sympttjoLs  of,  616 
treatment  of,  616 
Tic  convuHf,  210 

doulcjunMjx.  206 
Tissue,  non-va;^-iilar,  inflanmiation  of,  32 

vascular.  iiiHammation  of,  32 
Toes,  amputation  of.  *'4\\ 
Tongue,  diseases  of,  257 


Tongue,  epithelioma  of,  262 
symptoms  of,  263 
treatment  of,  263 
gunmiatous  infikration  of,  264 
operations  on,  2t)5 
removal  of,  2(>5 
tuberculous  uk-eration  of,  264 
Tonsil,  gummatous  infiltration  of,  264 
removal  of,  266 
sarcoma  of,  263 
Tonsillitis,  260 

Torsion  of  spermatic  cord,  444 
Torticollis,  210 

treatment  of,  210 
Trabeculated  bladder,  430,  455 
Trachea,  diseases  of,  268 
foreign  bodies  in,  268 

treatment  of,  269 
Tracheal  dilator,  275 

tube,  276 
Tracheotomy,  275 
Transfusion  of  blood,  125 
Traumatic  aneurism,  159 
cephalalgia,  225 
epilepsy,  224 

proginwis  of,  224 
trcjitnicnt  of,  224 
osteomyelitis,  480 
palsies,  203 
Treatment  of  ab»<ce«s  of  brain,  220 
of  liver,  \V)f> 
of  lungs,  284 
of  |Kirr>ti<l  gland,  241 
of  actinomycfjsis,  68 

of  l>»ne,  4K6 
of  acute  epididymitis,  445 
intestinal  obstruction,  327 
mastitis,  281» 
osteomyelitis,  482 
pancreatitis  369 
peritonitis,  312 
prostatitis  453 
septic  arthritis,  500 
serous  sj-n«»viti»,  496 
urethritis,  427 
of  adenoid  growths,  258 
of  ailenoma  of  breast,  293 
of  aneurism,  161 

of  renal  artery,  379 
of  angina  Ludovi<'i,  240 
of  anterior  metautrsalgia,  679 
of  anthrax,  52,  242 
of  apiiendicitis,  34« 
of  arthritis  deformans,  503 
of  liacteriuria,  410 
of  U'nijfTi  tumors  of  rectum,  470 
of  lx>w-Ietrs.  671 
of  bum.-.  141 
of  bursitis,  acute,  198 

rhronic,  IW 
of  calruluo.  414 
of  carbuncle,  143,241 
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Treatment  of  carcinoma  of  breast,  297 

of  pancreas,  372 

of  stomach,  323 
of  cellulitis,  144,  239 
of  Charcot's  disease,  503 
of  cholan^tis,  363 
of  cholecystitis,  363 
of    chronic   intestinal  obstruction, 
329 

mastitis,  290 

pancreatitis,  471 

prostatitis,  454 

serous  synovitis,  498 
of  clavus,  150 
of  cleft  i)alate,  250 
of  compression  of  brain,  217 
of  concussion  of  brain,  214 
of  congenital  club-foot,  675 

dislocation  of  hijp,  667 

malformations  of  anus,  463 
of  rectum,  463 

umbilical  fistulae,  308 
of  contusions  of  abdomen,  303 

of  brain,  215 

of  nerve-trunks,  200 

of  skin  and  subcutaneous  tis- 
sues, 142 

of  testicle,  444 

of  thorax,  280 
of  coxa  vara,  668 
of  cystitis,  409 
of  cysts  of  panci«as,  371 
of  dermoids  of  rectum,  470 
dislocations  of  acromial  end  of  clav- 
icle, 588 

of  astragalus,  617 

of  elbow,  601 

in  general,  583 

of  hip,  610 

of  jaw,  586 

of  knee,  613 

of  patella,  611 

of  semilunar  cartilages,  614 

of  sljoulder,  595 

of  spine,  ol»0 

of  stenial  end  of  clavicle,  587 

of  sternum,  591,  592 

subastragjiloid,  617 

tihiotarsjil,  616 
of  Dupuytren's  contraction,  197 
of  dysenteric  ulcerations  of  intes- 
tines, 318 
of  ectopic  spleen,  372 

testicle,  443 
of  elephantiasis,  186 
of  emf)yema,  283 
of  encephalotx^le,  223 
of  epistaxis,  254 
of  epithelioma  of  tongue,  263 
of  erysipelas,  45 

of  face,  2.'{9 

of  neck,  239 


Treatment  of  excessive  acidosis,  101 
of  exstrophy  of  bladder,  407 
of  fascial  tuberculosis,  196 
of  fatrembolism,  103 
of  femoral  hernia,  628 
of  fibrous  polypus,  257 
of  fissure  of  anus,  469 
of  fistula  in  ano,  465 
of  flat  foot,  677 
of  floating  cartilage,  518 
of  focal  epilepsy,  224 
of  foreign  bodies  in  intestines,  315 
in  larynx,  269 
in  oesophagus,  269 
in  the  stomach,  315 
in  trachea,  269 
of    fractures  of   acromial   end   of 
scapula,  543 
of  body  and  spine  of  scapula, 

544 
of  carpal  bones,  564 
of  clavicle.  546 
of  coracoia,  545 
of  coronoid  process,  657 
of  costal  cartilages,  541 
of  foot,  580 
in  general,  524 

of  lower  extremity  of  femur. 
673 
of  hiunerus,  554 
jaw,  535 
leg,  578 
of  metacarpal  bones,  564 
of  nasal  bones,  533 
of  neck  and  glenoid  of  scapula, 

545 
of  olecranon  process,  556 
of  patella,  574 
of  pelvis,  543 
of  phalanges,  564 
of  ribs,  541 
of  shaft  of  femur,  571 
of  forearm,  558 
of  humerus,  551 
of  skull,  531 
of  spine,  538 

of  upper  extremity  of  femur, 
568 
of  humerus,  549 
of  radius,  567 
jaw,  534 
of  furuncle,  142 
of  gangrene  of  lung,  284 
of  gangrenous  stomatitis,  259 
of  glanders,  54 
of  glossitis,  260 
of  gonorrhoea!  arthritis,  502 
of  hoematoma  of  scalp,  236 
of  hjematomyelia,  232 
of  harelip,  248 
of  heat  prostration,  102 
of  hemorrhage,  95 
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Treatment  of  hemorrhoid^},  475 
of  hernia  cerebri,  224 
of  hip  diseaite,  512 
of  Hodgkin's  disease,  189 
of  hour^la88  stomach,  321 
of  housemaids'  knee,  199 
of  hydatid  cysts  of  Uver,  367 
of  hydrocele,  441 
of  hydrocephalus,  222 
of  h'ydro-eneephalocele,  223 
of  hydronephrosis,  396 
of  hydrophobia,  50 
of  hydrothorax,  283 
of  hypospadias,  424 
of  innammation  of  antrmn,  255 

of  frontal  sinus  256 

of  parotid  gland,  241 
of  inguinal  hernia,  625 
of  injuries  of  kidney,  377 

of  hinph-channels,  183 
of  intramedullary  hemorrhage,  232 
of  knock-knee,  670 
of  lacerations  of  brain,  215 
of  h'mphangiomata,  186 
of  lymphangitis,  184 
of  lymphoedeina,  186 
of  malignant  tumors  of  rectum,  473 
of  mastoiditis,  279 
of  meningitis,  219 
of  meningocele,  223 
of  miners  elbow,  199 
of  movable  kidney,  381 
of  Mevus,  173 
of  nasal  polypiLS,  251 
of  neuralgia,  205 
of  neuritis  2W 

of  new  growths  of  muscle,  194 
of  oesophageal  diverticula,  273 
of  onychia,  150 
of  orchitis,  446 
of  osteomalacia,  488 
of  osteomyelitis  albuminosa,  484 

of  jaws,  262 
of  otitis  media,  279 
of  Paget's  disease  of  nipple,  291 
of  paronychia,  151 
of  penetrating  wounds  of  abdomen, 
306 
of  joints,  495 
of  perforating  ulcer  of  foot,  272 
of  i>erinephntic  abscess,  386 
of  periproctitis,  464 
of  peripyloritis,  321 
of  pbar^'ngeal  polypus,  257 
of  phimosis,  437 
of  phlebitis,  170 
of  Pott's  disease,  508 
of  proctitis,  463 
of  prolapse  of  rectum,  478 
of  pruritus  ani,  47u 
of  pyelitis,  382 
of  pyloric  stenosis,  320 


Treatment  of  rachitis,  489 

radical    or    operative,  for   hernia, 

632 
of  renal  calculus,  392 
of  retropharjTigeal  abscess,  261 
of  rupture  of  bladder,  405 

of  muscles  and  tendons,  191 

of  urethra,  423 
of  sacro-iliac  disease,  518 
of  sarcoma  of  bone,  491 

of  breast,  294 
of  scalds,  141 
of  scoliosis,  664 
of  seminal  vesiculitis,  451 
of  senile  hyi)ertrophy  of  prostate, 

457 
of  shock,  91 
of  sprain,  493 
of  stricture  of  oesophagus,  271 

of  rectum,  46b 

of  ureter,  396 

of  urethra,  431 
of  stump  after  amputations,  662 
of  suppurative  disease  of   kidney, 

surgical,  of  chronic  nephritis,  394 
of  syphilis,  acquired,  63 

of  bones,  485 

hereditary,  65 

of  kidney,  386 

of  testicle,  447 
syphilitic  arthritis,  504 
of  tetanus  49 
of  torticollis,  210 
of  traumatic  epilepsy,  224 
of  trigger-finger,  681 
of  tuberculosis  of  bladder,  411 

of  bone,  486 

of  breast,  21U 

of  kidney,  388 

of  lymph-nodes,  187 

of  prostate,  454 

of  testicle,  448 
of  tuberculous  arthritis,  506 
of  ankle,  515 
of  elbow,  517 
of  knee,  514 
of  shoulder,  516 
of  wrist,  517 

peritonitis,  314 

tenosynovitiK  195 
of  tumors  of  bladder,  420 

of  brain,  227 

of  gall-bladder  and  ducts,  365 

of  intestines,  332 

of  kidney,  394 

of  larynx,  273 

of  penis,  439 

of  scrotum,  439 

of  spinal  cord,  234 

of  spleen,  374 

of  testicle,  450 
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Treatment  of  tumon  of  thorax,  282 
of  ureter,  397 
of  typhoid  oeteomvelitis,  484 

perforation   of  the    intestines, 
318 
of  ulcers,  148 

of  rectum,  469 
of  umbilical  hernia,  630 
of  uraemia,  100 
of  ureteritis,  395 
of  varicocele,  440 
of  varicose  veins,  171 
of  venous  angioma,  173 
of  ventral  hernia,  630 
of  weavers?  bottom,  199 
of  wound  of  abdomen,  306 
of  bladder,  405 
of  heart,  154 
of  nerve-trunks,  201 
of  pericardium,  155 
of  thorax,  281 
of  ureter,  397 
Trephining,  229 
Triangular  sling,  117 
Trigger-finger,  681 

treatment  of,  681 
Tripper  faden,  454 
Tubercle  bacilli,  history  of,  67 
Tuberculosis,  56 
bacillus  of,  56 

distribution  of,  57 
histol(^  of,  57 
bacteriologic  diagnosis  of,  59 
of  bbdder,  411 

svmptoms  of,  411 
treatment  of,  411 
of  Ixint's,  485 

symptoms  of,  485 
treatment  of,  486 
of  breast,  290 

treatment  of,  291 
cutis,  248 
diagnosis  of,  bacteriologic,  59 

examination   of  intestinal 
discharges,  60 
of    serous    exudates, 

60 
of  sputum,  59 
of  urine,  tiO 
fascial,  196 

trejitment  of,  196 
of  kidney,  ;i87 

dia,ini«*^is  of,  :?88 

sympt»>ms  of,  1^8 

imumont  of.  388 

oi  lymph-n«^les,  187 

symptoms  of,  187 

tix'a  till  out  of,  187 

nuxU's  of  infection  by,  59 

iHvurrence   of,   in   various  organs, 

preilisjKvsing  factors  to,  59 


Tuberculosis  of  prostate,  454 
symptoms  of,  454 
treatment  of,  454 
of  seminal  vesicle,  451 

symptoms  of,  451 
susceptibiUty  of  certain  ozgans  to^ 

58 
of  testicle,  447 

diagnosis  of,  448 
treatment  of,  448 
Tuberculous  arthritis  of  ankle,  515 
symptoms  of,  515 
treatment  of,  515 
of  elbow,  516 

symptoms  of,  516 
ti-eatment  of,  517 
of  hip-joint,  511 
of  knee,  513 

symptoms  of,  513 
treatment  of,  514 
of  shoulder,  516 

symptoms  of,  516 
treatment  of,  516 
of  tarsal  bones,  516 
of  wrist,  517 

symptoms  of,  517 
treatment  of,  517 
dactylitis,  486 
ulcerations,  264 
of  larynx,  274 
of  tongue,  264 
ulcers,  147 

of  rectum,  468 
Tumors,  69 

of  abdominal  wall,  308 
benign,  of  rectum,  470 

symptoms  of,  470 
tivatment  of,  470 
of  bladder,  419 

diagnosis  of,  420 
symptoms  of,  419 
treatment  of,  421 
of  bones,  489 
of  brain,  225 

symptoms  of,  225 
treatment  of,  227 
of  breast,  291 
of  chest-wall,  282 

treatment  of,  282 
classification  of,  69 
connective-tLssne  type,  69 
epithelial  tissue  tyj>e,  69 
etiologj'  of,  71 
of  face',  242 
of  head,  242 

of  gall-bladder  and  ducts,  364 
diagnosis  of,  304 
symptoms  of,  364 
treatment  of,  365 
of  intestine,  330 

symptoms  of,  331 
treatment  of,  3^)2 
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Tumors  of  jaws,  262 

of  kidnev,  392 

tivrnptoniM  of,  393 
treatment  of,  394 

of  larvni,  273 

diagnosis  of,  273 
treatment  of,  274 

of  liver,  3o7 

malignant,  71 
of  lung,  285 
of  rectum,  471 

of  niedin.sdnninf  28a 
44>'nip4nin!<[  of,  285 

niotivholfig;^*  of,  70 

of  mcHitti,  262 

muscItHiiwtijr  tvj^e,  6^ 

of  iia#>phamix,  256 

of  nwk,  242 

nerve-tiasue  lyiM?,  6tf 

of  nerves,  2W 

of  no8«e,  256 

pedunculated,  243 

of  peniH,  438 

of  pUumix,  2i'*2 

of  salivary  fibndH,  245 

of  seroltlni,  i%H 

of  spinal  cord,  234 

8vmptonu  of,  234 
treatment  of,  234 

of  spleen,  373 

diagnosis  of,  374 
treatment  of,  374 

of  testicle,  449 

diagnosis  of,  450 
treatment  of,  450 

of  thyroid  gland,  246 

of  ureter,  397 

prognosis  of,  397 
symptoms  of,  397 
treatment  of,  397 

of  urethra,  4:i5 

vascular  tissue  tvpe,  69 
Tattle's  tables,  471 
Typhoid  osteomyelitis,  484 
symptoms  of,  484 
tresitment  of,  484 

perforation  of  intestines,  317 
8ymi>toms  of,  317 
treatment  of,  318 

ULCERS.  145 
hjwA,  317.  318 
chrntiic,  H(> 
ep^lh^'lio[natr:la«^  148 
I'jtnberantt  146 
ftmKBtinK:,  iny 
ht^ling,  14t> 
indolent,  146 
inflamed,  146 
malignant,  148 
perforating,  of  foot,  212 

treatment  of,  212 
4b 


Ulcers,  phagedenic,  147 
of  rectum,  467 

symptoms  of,  468 
treatment  of,  469 
scorbutic,  147 
sectmdary  malignant,  148 
sloughing,  147 
spreading,  147 
syphilitic,  147 
treatment  ^4,  148 
tuUTi-iiltni>,  147 
Ulna,  dl>l<i**;itii>ti  of  000 
Ulnar  iintTv,  Ujpitidii  of.  179 
UmbilJcttl  fisttilii.',  congenital,  308 
treatment  of,  308 
hernia,  628 

symptoms  and  signs  of,  629 
treatment  of,  630 
Uremia,  l>9 

symptoms  of,  100 
treatment  of,  100 
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